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dj Concrete is one of man’s 
strongest shields against the 
elements. Resisting challenges of 
time and tide, it straddles the world, 
shaping docks, sea walls, canals and 
giant bridges. Concrete takes its character 
from the cement on which it is based and 
has become a 


stability 


This symbol identifies the products of 

THE CEMENT MARKETING COMPANY LTD. 

selling organisation of The Associated Portland Cement Manufacturers Ltd., 
The British Portlond Cement Manufacturers Ltd., 

Alpha Cement Ltd., Portland House, Tothill Street, London, 8.W.1. 
Suppliers of Blue Circle Pertland Cement, “ Ferrocrete,” “ 417” Cement, 
Sulphate Resisting Cement, “ Snowcem” Cement Paint, Hydralime, etc. 


BRITISH CEMENT IS THE CHEAPEST IN THE WORLD 
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a rapid and highly economical method 
of erecting structures of all kinds 


PROMETO hydraulically controlled moving-forms and equipment enable a high rate 
of construction to be maintained with minimum labour requirements. They provide 
the means of making substantial savings in the cost of erecting Silos, Chimneys, 
Water Towers, Multi-Story Flats, the lining of Mine and similar shafts, Elevator 
Houses, and many other types of concrete structures. We have the sole rights for 
the manufacture and use of PROMETO equipment in the United Kingdom, and are 
prepared to enter into sub-licence arrangements with selected Contractors for individual 
jobs or prescribed districts. Inquiries are invited from Consulting Engineers, 
Architects and Contractors. 


wittiAM THORNTON « sons trp 


WELLINGTON ROAD 


LIVERPOOL 


Building and Civil Engineering Contractors 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2” dia. and incor- 
porates a second Bending Head to give 
high-rate bending for small diameter bars. 


The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 1}” dia. 
bars, it bends at highest practical rate— 
e.g. a full hook takes only 3 seconds 
bending time. 


Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised or engine 
driven. 

Standard Accessories supplied in- 
clude ali necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars, and Acces- 
sories for forming right-angle loops 
in one operation. 


Special Safety Device incorporated 
to prevent damage to mechanism if 
overloaded. 

The desired Bending Angle may 
be set mathematically, and this is 
of great assistance in Repetition 
Bending. 


CEMENT & STEEL L™. 


SECOND AVENUE CHATHAM KENT 


Telephone : Chatham 45580 Telegrams and Cables : Cembelgi, Chatham 
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KOPEX PATENT PROCESS 


the pliable steel 
tube for forming all ducts in concrete . . 





t is supplied in §”, 2”, 1”, 14", 
19”, 14", and 2” diameters (or 
larger sizes if required up to 
8” diameter) and in lengths 
as required. 


. External ribs 

. Smooth bore 

. Easily bent by hand 

. Stays put 

. Extremely light weight 
. No distortion of bore 


. No frayed or loose ends 


As approved and supplied 
for the 

Lee- McCall, Freyssinet, 

and Gifford-Udall systems 


Sou, 4 awe 
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DUCTS FOR PRESTRESSING CABLES 


Labour saving . . . easy to install . . . outer corrugation gives a perfect bond to the surrounding concrete . . . the inside 
of the tube is smooth to facilitate the passage of bars or cables and allows free flow of grout. These are some of the advan- 
tages of the new Uni-Tube which make it the ideal and economical method of forming cable-ducts, with unskilled labour and 
without any special apparatus for the most intricate prestressed concrete design. Coupling covers for use with this tubing 
for McAlloy also supplied. 


DUCTS FOR PERMANENT INSTALLATIONS 


Uni-Tube is also being widely used as the best and most economical means of providing a duct in concrete, which has a 
smooth bore and is free of obstacles, through which electrical wiring, piping, etc., can be passed with speed and a saving 
in labour 


UNI-TUBES, LTD. 9 SOUTH MOLTON STREET, W.1!. Telephone : MAYFAIR 70/5 


WORKS: ALPHA STREET, SLOUGH Telephone: SLOUGH 24606 
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ABELSON 


POURING SKIPS 
for GONCRETE, CEMENT and AGGREGATES 


size |___CAPACITY CU. FT. 
18 | 14 


Bottom 3 61 
Side 38° 











Height 
‘A 39 





Length 
‘B e-3 








Width 
‘C’ 





Weight 
‘Dp 


Overall 

Height inc. 

Chains 
rs 


— ee 





oa ee ny M.S. Plate 2° x % A/iron 





Stand 2° Aliron }2"A iron | 2° A/lron 
‘jv x *j2’ 3°0' x 2°8]2'8"x 2443 0 x27 





Chains to suit- ‘FI’ x “F2’ Discharge Gate 

4 leg 5/16 M.S = ; 
Weight 18 bs or 25 Ibs. Bottom 110 x adh 
SWL.16cwr & 30cwr. 








Side 110 x 11 
Price Ex-Works C.W. Chains 








£50-0-0 £47-0-0 £35-0-0 
£55-0-0 £50-0-0 £37-0-0 




















OTHER SIZES 
AND TYPES 
_ MADE TO ORDER 


Please write to Dept. C.S.I: 
ABELSON & CO. (Engineers) LTD., SHELDON, BIRMINGHAM, 26 


Phone : Sheldon 2424 (10 lines) Grams : Abelson, Birmingham 


Manchester ARDwick 1328 


London Office Manchester Office 
100 OXFORD ROAD, MANCHESTER, 13 


70 VICTORIA STREET, LONDON, S.W.1 


Telephone: TATe Gallery 9444 Telephone 
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This one-inch head pneumatic im- 
mersion vibrator will solve all 
problems in obtaining efficient 
vibration of thin concrete mem- 
bers and concrete which is 
congested with reinforcement 
or prestressing wire. The 
vibrator will give equal satis- 
faction for general concrete 
work, as the |” dia. head can 

be interchanged in a few 
minutes for a more power- 


; ful 14” or 2)” dia. head. 
The weight of the type 

AS 30 is only 15 Ib. and 

P its frequency is 12,000 


with one-inch 
diameter head 
for concrete 


which is congested 
with reinforcement 


or prestressing wire 


COMPACTORS ENGINEERING LTD. 


65 EFFRA ROAD, LONDON, S.W.2 
TELEPHONE : BRIXTON 4081-3 
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FAST, ROBUST, DEPENDAE 
HIGH TENSILE STEEL PIN 


ADJUSTED BY NUT AND HANDLE 


AVAILABLE IN THREE SIZES 
FOR TRENCH SHORING, CULVERTS, ETC. 
FOR IMMEDIATE DELIVERY 


MILLS SCAFFOLD CO., LTD. 


(A Subsidiary of Guest, Keen & Nettlefolds, Ltd. 


Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6. (RiVerside 5026/9) 


Agents & Depots ; BELFAST + SIRMINGHAM + BOURNEMOUTH + BRIGHTON + BRISTOL + CANTERBURY + CARDIF? 
COVENTRY + CROYDON + DUBLIN + GLASGOW + HULL + ILFORD + LIVERPOOL * LOWESTOFT + MANCHESTER 


NEWCASTLE - NORWICH + PLYMOUTH - PORTSMOUTH + READING + SHIPLEY + SOUTHAMPTON + SWANSEA + YARMOUTH 
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Reinforced Concrete Flats in the 
Wates System at West Bromwich. 





Modern mechanical plant, up-to-date production methods, a permanent 
skilled labour force and specialised experience. That is the background 
to the Wates Organisation. Experts in reinforced and pre-cast concrete 
construction, Wates offer, also, the advisory services of their Architectural 
and Engineering Departments. This facility is at the free disposal of all 


interested Authorities throughout the country. 


WATES LIMITED 


Building and Civil Engineering Contractors 
1258/1260 LONDON ROAD, S.W.16. PHONE: POLLARDS 5000 
LONDON : NEW YORK DUBLIN 
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The Higher Frequency Vibrator 
with the 


CHUMDINGER SLOW SPEED 


“*Humdinger’’ frequencies of 
10/12,000 VPM can deal more effi- 
ciently with the harshest “‘ mixes ”’. 
Equally important is the established 
fact that the flexible drives keep 
running week after week. That 
is why so many leading contrac- 
tors have changed to this new 
Vibrator—it reduces hold-ups, in 
addition assures lower vibrating costs 
on every cubic yard placed. 


Please write for leaflet. 


Now available for Trial—Hire or 
Sale. 


DRIVE 


PETROL OR ELECTRIC 


ACE Machinery Ltd., Vibrator Department, Porden Rd., Brixton, London, $.W.2. BRixton 3293 (9 lines) 
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ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.!I 


TELEPHONE ABBEY 736! 
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CHERRY ORCHARD FEVER HOSPITAL— 
CLONDALKIN. Architect: Alan Hope, Esq., B.Arch. 
A.R.1.B.A., AM.T.P1., 50 Merrion Square, Dublin, 
Eire. Contractors: Murphy Bros. (Dublin) Litd., 
Castlewood Avenue, Dublin, Eire. ‘Sealantone”™’ 
Liquid Colours for Cement incorporated in external 
renderings of this hospital. Various Colours used. 


SEALANTONE LIQUID COLOURS 

Combine scientifically with cement for colouring 
cement renderings or concrete floors. In many 
colours permanent and dustproof, actually improving 
the strength and general characteristics of all cement 
renderings, concrete floors, etc 


SEALANTEX LIQUID STONE COMPOUND 
Revolutionary stone-like compound, in any colour 
for stone, asbestos, new or old concrete, brick- 
work, etc., externally or internally 


SEALOCRETE LIQUID STAIN 

Imparts pleasant colourful effects to asbestos, brick- 
work, concrete, stonework, etc., maintaining and 
protecting the texture ? 


SEALOCRETE TEXTURED CEMENT PAINT 
Needs only the addition of water for mixing. Applied 
to cement renderings, concrete, brickwork, etc., 
forms hard, durable coating with resistance to water 
penetration. Pastel shades 


USED ALL OVER THE WORLD 


SEALOCRETE PRODUCTS LIMITED 
ATLANTIC WORKS, HYTHE RD., LONDON N.W.1O 
Telephone ;: LADbroke 0015-6-7 
Grams and Cables: Sealocrete, Wesphone. London 





“STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding }-inch up 
to 1}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 


@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L'? 


DE BURGH RD., S. WIMBLEDON, S.W.19 
Phone: Liberty 2446 
RERERRUR SHE MN 





X 


REINFORCED 
CONCRETE 
CONSTRUCTION 


a 


HEAVY REINFORCED 
CONCRETE RETAINING WALL IN 
COURSE OF CONSTRUCTION 


UNITED KINGDOM CONSTRUCTION 
& ENGINEERING COMPANY LTD. 


on em ENGINEERING CONTRACTORS 
HAMMOND ROAD, KIRKBY INDUSTRIAL ESTATE, LIVERPOOL 
TELEPHOWE SiMONSWOOD 601 LINES 
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H. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 





+B] 


he “*CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 


Apparatus. 


Full details on request. 


CAPCO (SALES), LTD. \c.c" resis) 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 


CRU RN GIGI RE: 


SPECIALISTS 
































d Renderings 
in any part 


quiries for Gu 
uctures 


es the country: CREWE 
o 


Telephone : 


of every kind 


Crewe 7265-6. 
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made with Ciment Fondu and 
used in the construction of a tobacco 
factory at Bristol 


By courtesy of ©. W. Glover & Partners 


PRESTRESSED CONCRETE 
STRUCTURAL UNITS 


Cast one day—in service the next 


The advantages of Ciment Fondu are significant in the manufacture of 
prestressed concrete. Rapid hardening and the high structural strength obtained 
in only 6-8 hours after placing effect speedier production and lower overall 
manufacturing costs. Curing is required during only 24 hours instead of the 
several days usually needed. Steam curing is not only unnecessary but undesir- 
able. Fewer stressing beds are required and the tensioned wires can be cut 
within 24 hours of casting. Ciment Fondu also possesses high resistance to 
chemical action, as proved by its applications in connection with sulphates, sea 
water, marsh land, waste flue gases, etc., etc., and its use therefore gives protection 
to the prestressing wires. 


Concrete Rock-Hard within one day 


LAFARGE ALUMINOUS CEMENT CO. LTD., 73 Brook St., London, W.1. Tel. : MAYfair 8546 
@ 3/1252 
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The PC3 Electrically Driven Con- 
crete Pump—20/24 cu. yds. per 
hour. 

Smaller PC4—8/10 cu. yds. per 
hour. 

Range up to 135 ft. vertical or 
1,500 ft. horizontal. 


FOR SALE AND HIRE 
EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 

Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 

Pumpable concrete must of necessity be good concrete. 

Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 

The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


4STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 Telegrams: Pumpcret, Kens, London 
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‘CRETE-O-LUX’ 


Haywards ‘ Crete-o-Lux’ Lights, of reinforced concrete con- 
struction, are purpose-made and precast (unless otherwise 
required) for maximum efficiency and dependability. These 
Lights meet every need of present-day practice, being specially 
designed for Pavements, Roadways, Floors, Stallboards, Roofs, 
Domes, Canopies, Lanterns, Windows, etc. Their use ensures 
good appearance and the best possible transmission of light. 


* Crete-o-Lux ’ Lights at a Pumping Station of the 
Newcastle and Gateshead Water Co. Chief Engineer : 
S. G. BARRETT, Esq., M.1.C.E., M.1.W.E. 














HAYWARDS LTD. UNION ST., LONDON, S.E.!. 


TELEPHONE: WATERLOO 6035 (PVTE. BRCH. EXCHANGE) 
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THE 


‘JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”” TYPE. 


INCREASED:— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS : “ REAVELL, IPSWICH.” TELEPHONE: 2124 


COPPER STRIPS 


- for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone: FAiLsworth 1115/6 
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RAPID METAL DEVELOPMENTS LTD. 


PATENTEES AND SOLE MANUFACTURERS OF RA META 


209 Walsall Rd., Perry Barr, Birmingham, 22b. Telephone : Birchfields 6021 
London Office: 47 Victoria St., S.W.1. Phone: Abbey 4077. 
South Wales Depot: Bridge Rd., Waunarlwydd, Swansea. Phone: Gowerton 3277 


B 
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CONCREAM 


This non-staining, smooth and easy working 
white mould oil can be used with confidence 
on all classes of in situ and precast concrete 
work where the use of a white mould oil is 
recommended. 


VIBRAMOL 


This non-staining and non-separating mould 
oil is made specially for use on steel shutterin; 
and moulds where vibrators are used, an 
provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oil has been specially 
produced for use with a spray gun. it can 
be used with great economy on all types of 
shuttering and moulds, and will not separate 
under pressure. 


1”, om 


Experience has shown that the production ef 
precast and in situ prestressed concrete needs 
a special mould compound, and in collabora- 
tion with leading prestressed specialists we 
have produced Grade ‘P.S."" Mould Com- 
pound for this class of work. 


“8.A.” 


This Mould Compound has been specially 
produced to satisfy the requirements of those 
engaged in the production of spun concrete 
products. 


PRODUCTS OF THE 
ORIGINAL MAKERS OF 
CONCRETE MOULD OILS 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 
give expert advice on all mould oil probiems. We 
have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telephone : 27155. ESTABLISHED 1854, Telegrams : ** Columba, Leeds. 3."’ 
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1000 ft. of Prestressed Concrete Culvert 


Engineer to the Lee Conservancy Catchment 
Board: M. Nixon, M.B.E.. B.Sc., A.M.inst.C.E. 
Prestressed concrete beams made by Shockcrete 
Products Ltd. for the main contractors, Concrete 
Piling Led. 


McCALLS MACALLOY LTD. - 


As part of the flood relief scheme of the Lee Conservancy 
Catchment Board in the valley of the River Lee, a new 
channel is being constructed, of which about one half is 
to be a culvert decked by Lee-McCall prestressed concrete 
beams. There are 512 beams, each having an overall length 
of 57 ft., giving a clear span between the walls of the culvert 
of 53 ft. 5 in. The beams are of I-section, 30 in. deep by 
24 in. wide, each containing three ‘MACALLOY ” bars of 
1 in. dia. After the beams have been placed in position, 
they are prestressed transversely in bays 20 beams wide, 
by ten Z in. dia. ‘MACALLOY ” bars. 


Particulars are given in Bulletin No. 2 which is available 
on request. 





PRESTRESSED CONCRETE 


ANAL 


SYSTEM 











P.O. BOX 41 TEMPLEBOROUGH SHEFFIELD 


P.C.42 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
& based on systematic diagnosis of 
defects. 


iy ) WHITLEY MORAN « CO. LTD. 


l %Z Specialists in the Repair of Engineering Structures 
fet0l tet S OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 











PIN YOUR FAITH 
TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER i8 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE Co. 
Phene 22480 LEEDS, 10 'Qrame: “Grease.” 
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Christiani & Nielsen Ltd. 


CIVIL ENGINEERING CONTRACTORS 











di, 
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PRECAST CONCRETE FRAMED 
FOUR-STORY WAREHOUSE 


in course of construction at Paddock Wood, Kent, for the 


HOP MARKETING BOARD 


Architects: Messrs. FarrttouGH & Morris, FF.R.I.B.A. 
Designers of Concrete Structure: Messrs. R. E. Eacan, Ltp 


Main Contractors: Messrs. Hatse & Sons, Lp. 


ROMNEY HOUSE, TUFTON STREET, WESTMINSTER 


LONDON S.W.| 
Tel.: ABBey 6614/7 Tel. Address: RECONCRET SOWEST 














REINFORCED | 
CONCRETE 


Prestressed Bridge ac Dorchester for Dorset C.C. J. J. Leeming, M.I.C.E., County Surveyor 


A. G. MANSELL « CO. LTD 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


BRIDGES - RIVER AND SEA DEFENCE WORKS - WATER TOWERS - BUNKERS 
SILOS - INDUSTRIAL BUILDINGS - ROADS - FOUNDATIONS - AND PILING. 


70 VICTORIA STREET, LONDON, S.W.!. Telephone: TATE GALLERY 0088 


CONCRETE 
REINFORCEMENT 


We carry large stocks 
of M.S. and High Tensile 
Steel, which can be 
supplied cut to lengths, 
hooked and bent in ac- 
cordance with schedules, 
or in random stock 
lengths, from our Stock- 
holding Department. 











We specialise in Large 
projects, for which our 
Designers are always at 
your service. 





FOR ALL CONSTRUCTION PURPOSES 











SOMMERFELDS LTD. 


WELLINGTON * SHROPSHIRE . Tel.: Well. 1000 
LONDON OFFICE: 167 VICTORIA ST. . TELEPHONE: VICTORIA 1000 
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To engineers and architects concerned with the rational design 
of foundations by the methods of soil mechanics, cementation offers 
a unique and economic means of improving the physical and mech- 
anical properties of soils which enables increased intensity of 
loading to be sustained with safety. 


In addition to its uses in the design of new foundations, cementa- 
tion can be applied to existing works where insufficient exploration 
of the subsoil or other conditions have led to unexpected settlement 
of the structure. 





PILES 


BORED 


Cast in situ piles can be put down to great depth, with a mini- 
mum of headroom and very little vibration, with designed bearing 
capacity. 


Our wide experience is at your disposal. 


BENTLEY WORKS DONCASTER .: DON 54177-8-9 
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GLASCRETE for SHELL ROOFS 





Shell roofs can be 
efficiently lighted by 
simply placing precast 
GLASCRETE panels on 
the shuttering and 
casting in monolithic 
with the roof, thus 
saving time and labour 
in trimming openings. 


Panels are cast to the 
curve of the roof and 
anchor bars are left 
protruding from the 
frame for bonding to 


the roof slab. Factory, London. Architects: Messrs. Clifford Tee & Gale. 


Telephone: CEN. 5866 A. KING & Co. Ltp., 


(5 lines) 181, QUEEN VICTORIA ST., LONDON, E.C.4 








WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


Sand and Ballast Specialists, 
DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 
Quotations on Application. PADDINGTON BASIN, W. 


Telephone : Paddington 2024 (3 lines). MEMBERS OF B.S. & A.T.A. 


BARS in sizes from 4% in. to % in. Mild 
Steel 28/33 T.T. cut to lengths. 
BARS bent to schedule. 


BARS for prompt delivery to site at com- 
Send your inquiries to Peeews. prsaes. 


PASHLEY & TRICKETT - LTD. 


























STOKE STREET, SHEFFIELD, 9. Telephone: 41136-7. Telegrams: ‘‘PET’’ SHEFFIELD, 9. 
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DURABILITY # 


MANAGEABILITY: 


SISALKRAFT Reinforced Waterproof Building 
Paper, being of 6-ply construction and doubly 
reinforced by two crossed layers of Sisal fibres, 
will withstand the roughest handling. The fibres 
are totally enclosed by two layers of bitumen, 
which in turn are faced with tough Kraft paper. 
That is why SISALKRAFT’S resistance to bursting, 
tearing and cracking during handling represents 
the greatest economy in applied cost. 


The widespread use of SISALKRAFT for curing 
concrete and as a concrete underlay in road con- 
struction by Municipal and County Authorities and 
leading Public Works Contractors is a worthy 
tribute to its quality and durability. A cheap and 
inefficient paper is a bad investment. SISALKRAFT 
endures under the worst conditions, offering the 
best possible protection because of its ingenious 
reinforcement and robust make-up. 


Although SISALKRAFT is tough it is easily handled, 
thus it can be quickly transported and applied, at 
the same time reducing the cost for laying. For 
curing concrete SISALKRAFT can be obtained in 
the form of blankets of varying sizes according to 
requirements. There is no better method of 
curing and, due to the added strength built into 
the blankets during fabrication, a sufficient number 
of uses can be obtained to ensure economy. 








NOW AVAILABLE FROM STOCK 


Sole Distributors for British Sisalkraft Ltd. 


ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2. 


"Grams: Brickwork, Estrand, London 
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use the A. _¥ 
SERVICE 


for concrete work 














SHUTTER PANELS 


All sizes and types 


ADJUSTABLE SHORES 


for floor and beam support 


ADJUSTABLE CENTRE FORMS 


for floor support 


SHUTTERLOCK WALING CLIPS 


for bracing with scaffold ee els together, eas « and bolts in 
shuttering. Tremendous saving in erecting a and striking c 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH STRUTS 


We also design and manufacture Steel Moulds for Floor Beams, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 
A. B. MOULD & CONSTRUCTION CO., LTD. 


92 WHITEHORSE ROAD CROYDON SURREY 
Telephone: Thornton Heath 4947. Telegrams : Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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This treatment was adopted by the 
M.o.W. for the protection of the 
internal surfaces of six drinking water 
tanks, ranging in capacity from 
5,000-9,000 gallons, in the House of 
Commons as well as for drinking water 
*D’ Pure Asphaltic Bituminous tanks at Resettlement Camps for the 
Paint and EVODEX HOT : M.o.W., at War Office Camps, etc. 
BITUMEN ENAMEL C.103 | Thousands of gallons of Evode Black 
for treatment of steel and t 505 ‘D” have been supplied to Kuwait 
concrete water tanks for many t for the protection of the internal 
years. surfaces of concrete tanks to contain 
The use of these two EVODE drinking water. 
products prevents corrosion of i In addition, for drinking water 
metal surfaces and minimises ° ' catchment, roofs in the Gold Coast for 
the presence of impurities in : the Five Year School Programme 
drinking water i (waterproofed with Evode Insulating 
' Pastes) were finished with EVODE 
BLACK 505 ‘D’. This system is also 
adopted for lighthouse buildings both 
in the United Kingdom and overseas 
The selection of EVODE Bituminous 
Paints and Enamels for these important 
installations is further proof of their 
outstanding qualities. 
Full information will be sent by return 
of post. 


The Ministry of Works have 
approved EVODE BLACK 505 


EVODE LIMITED « GLOVER STREET + STAFFORD 
Telephone: 1590/1 /2 Telegrams: Evode, Stafford 
LONDON OFFICE: | VICTORIA STREET, LONDON, S.W.! Telephone: ABBey 4622/3 
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Steel 
Reinforcement 


... bent... bundled... labelled 


Delivered to site ready for fixing « 
No loss of time in checking and sort- 
ing material e No loss of material 


due to prolonged storage on site « 


A complete service of 
DESIGN, FABRICATION AND FIXING 
for all types of Reinforced Concrete 


Construction. 


MCISONES &¢Go.Lbaed 


REINFORCEMENT ENGINEERS 


WOOD LANE, LONDON, W.12 Telephone : Shepherds Bush 2020 
BUTE STREET, CARDIFF Telephone : Cardiff 28786 
TREORCHY, GLAMORGAN Telephone : Pentre 2381 














$44/JG33 
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New Sewage Disposal Works, 


Willington, Co. Durham. 
Crook and Willington Urban District Council. 


Sydney Hall, Esq., A.1.A.S., M.1.H.E., 
Engineer and Surveyor to the U.D.C. 


Messrs. D. Balfour & Sons, 

Caledonian Buildings, 145 Pilgrim Street, 
Newcastle-on-Tyne, 1. 

Consulting Engineers. 


TARSLAG 


BUILDING AND CIVIL ENGINEERING CONTRACTORS 
WOLVERHAMPTON STOCKTON-ON-TEES ROTHERHAM 
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for all forms of 


Dy PRECAST 
~i-| CONCRETE 


workmanship, expert 
supervision, and excellent 
service. 




















We specialise in the production of Precast Concrete structural members to standard or 
special designs, also products for the Electrical Industry, Sports Ground Contractors, and 
Fencing Contractors, and shall be pleased to submit quotations for your requirements. 


H.B. CONCRETE CO. LTD. 


Head Office and Works: VICARAGE ROAD, EGHAM, SURREY. Telephone: Egham 3092 








WATERTIGHT 

LININGS 

LININGS 
FOR 
FOR 
TUNNELS, 

RESERVOIRS, 

SEWERS, 

SWIMMING 

TANKS. 

BATHS, ETC. 


Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


CUNITE 


CONSTRUCTION CO LTD 
WESTERN HOUSE, HITCHIN, HERTS. } HOUSE, WESTERN HOUSE, HITCHIN, HERTS. } HERTS. 
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6 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


FIRE HOSE Prestressed 


DRYING concrete 
TOWERS 





saves space and 


upkeep costs 





























Ever since prestressed concrete con- 
struction was first used in this coun- 
try, designers, architects and civil 
engineers have specified “ Wire by 
Johnsons”. The reason is quality, 
built up on early experimental work 
with those specialist designers who 
studied and worked on the Conti- 
nental development of this new 
building patent. 


Johnsons have a long record of 
“ Firsts’ including indented wire 
for greater bonding and coils of 8 ft. 
diameter, from which the wire pays 
out straight. 


as essential - 


Designed and ’ 

Manufactured by : 

MESSRS. 0. 
A. & C. Bum_pincos Lrp., 


IN CONJUNCTION WITH 
W. H. J. Benton, O.B.E., 


Cuter Fre OFricer, * 
AND H. ConouLy, F.R.LB.A., ; course 
COUNTY ARCHITECT, FOR THE 


Essex CounTY Fire BriGADEe 























Richard Johnson & Nephew Ltd., Manchester, 11 
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COMPREHENSIVE TECHNICAL BROCHURE 











PEnsPectwe ll 
| 
| 
| *[ocee 


alte 





THE WORLD’S LARGEST MANUFACTURERS 
OF FIXING DEVICES 


THE RAWLPLUG COMPANY LIMITED, 


For big savings 





in concrete 


formwork 


If concrete is your business 
you will find this latest Rawlplug 
Company publication of great value 
and interest. It is packed with 
practical, down-to-earth information 
on shuttering problems together with 
details of Rawlties, Rawloops and 
Rawlhangers. May we send you a 
cepy ? Apply on your letterheading, 
send business card or state trade or 


profession. 


B492 


CROMWELL ROAD, LONDON, 5.W.7 
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ANOTHER 


ANGLIAN 


PRESTRESSED PRODUCT 


Prestressed concrete beams in use on the 
partly-completed road-over-rail bridge on 

the Great North Road at Stamford. This 
illustration shows one of several trunk 

™ road bridges at present under con- 
\ struction using ‘* ANGLIAN ” 


»* 
PYLONS Photograph by courtesy of 


\ British Railways, Eastern 
Region Contractors : 
~” Messrs. Wellerman 


PILES Bros. Ltd., Sheffield 
' \ 


prestressed beams. 


SHEET PILES 


ROAD AND f : tt a 
3 ony ull ut ie 
= 


RAIL BRIDGES 
ROOF 

AND 

FLOOR 


BEAMS 


ANGLIAN BUILDING PRODUCTS LTD - LENWADE 15 - NORWICH - Tel. : Gt. Witchingham 291 


C 








8i-ft. SPAN REINFORCED CONCRETE VIERENDEEL GIRDERS 


were used for the construction of the North-light Roof of the extension to the premises of the 
Cheshire Sterilised Milk Co., Ltd., Stockport. Architects: Messrs. 


: Taylor & Young, 
F./F.R.1.B.A. The girders were designed and constructed by 


MATTHEWS 
& MUMBY LTD. 


SPECIALISTS IN DESIGN AND 
CONSTRUCTION OF PRESTRESSED 
AND REINFORCED CONCRETE 


129 STOCKPORT ROAD, MANCHESTER, 12 
TELEPHONE : ARDWICK 2591-2-3 


50 MILTON STREET, NOTTINGHAM. Tel. 47145 
4 MOSLEY STREET, NEWCASTLE-ON-TYNE. Tel. 22877 
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M‘Calls 


ATOBAR 


Welded 
FABRIC REINFORCEMENT 
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McCALL & COMPANY (SHEFFIELD) LIMITED 
TEMPLEBOROUGH, SHEFFIELD, P.O. BOX 41, AND AT LONDON 
8 il il il il il ib iL il ib ib 
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sa: ar-4) 162 @) 
K-2 AUTOMATIC 
BLOCK MAKING 

MACHINE 


This machine is specifically designed for the mass 
production of first quality soLip blocks in sizes 
18” x 9” X 2”, ", 3°, 4 and 4}" in thickness 
and is capable of making 550 units per hour 
Fitments as extras are also available for HOLLOW 
blocks having two cavities to standard measure- 
ments 18” x 9” x 3", 41", 44", 6”, 84° and 9” in 
width. 
rc 


TRIANCO LIMITED 
IMBER COURT, EAST MOLESEY, SURREY 


Telegrams ; TRIANCO, EAST MOLESEY. 
Telephone : EMBerbrook 3300. 


Specification will be sent on application 


MILLS 


BLOCK MAKING MACHINES 














Reinforced Concrete 
DESIGN AND CONSTRUCTION 


Floors 
IN SITU AND PRECAST 


Staircases 


STUART'S 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 


LONDON 
105 Baker Street, W.1. 
Telephone : Welbeck 2525/6. 


BIRMINGHAM 
Northcote Road, Stechford. 
Telephone : Stechford 3631/2. 


= | 
Cast Stone 


Granolithic Pavings 


Duromit Pavings 


(In association with the Kleine Co. Ltd.) 


EDINBURGH 
46 Duff Street. 


Telephone : Edinburgh 61506. 


MANCHESTER 
Ashton Road, Bredbury, Stockport. 
Telephone : Woodley 2677/8. 
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MONK 


WARRINGTON & LONDON 


are organised and equipped 


fo carry out 


REINFORCED CONCRETE 
CIVIL ENGINEERING 
& BUILDING CONSTRUCTION 


This organisation has been 
responsible for the construction of many 


major projects at Home and Overseas 


A. MONK & COMPANY LIMITED 


Head Office : London Office : 
Padgate, Warrington 75, Victoria Street, S.W.1 
Tel: Warrington 2381 Tel: Abbey 2651 

















CONCRETE AND CONSTRUCTIONAL ENGINEERING AuGuSsT, 195 


COLVILLES 


FITNESS FOR PURPOSE STEELS 


iz 





Reinforced Concrete Bars to BSS 785 
(Mild, Medium or High Tensile Steels) 
Straight or Cut and Bent to Specification 
Rounds 4” Dia. and up 

Squares #” and up 
Deformed or indented bars 3” up to |}" 


ro = 


j 


























COLVILLES LTD 195 WEST GEORGE ST. GLASGOW C.2 
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reinforced 


This reinforced concrete stores has been 
built at Derby for the Railway Executive 
Midland Region. The building is a 
two-story construction erected on piled 
foundations and consists of nine bays 
of barrel-vault roof each of which is 
67 ft. 6 in. long between the centres 
Each bay has a 45-ft. 
span and the shell thickness varies 


of stiffening ribs. 


between 23 in. and 34 in. over the stiff- 


ening ribs. 


concrete stores 


Specialists in all types of reinforced 
concrete structures for industrial and 
public authorities. 


Contractors to :— 

ADMIRALTY 

WAR OFFICE 

MINISTRY OF SUPPLY 

MINISTRY OF WORKS 

BRITISH ELECTRICITY AUTHORITY 

DOCKS & HARBOUR BOARDS 

RIVER & DRAINAGE AUTHORITIES 

RAILWAYS & INLAND WATERWAYS 

SHIPBUILDING & HEAVY ENGINEERING 
INDUSTRIES. 


CONCRETE PILING LIMITED 


10 WESTMINSTER PALACE GARDENS, ARTILLERY ROW, LONDON, S.W.! Abbey 1626/7. 
LADAS DRIVE, BELFAST Belfast 58100. WORKS: RIVER ROAD, BARKING Rippleway 2624. 
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FRODINGHAM STEEL SHEET PILING 
BLITHFIELD RESERVOIR 


another important contract completed with 
the aid of Frodingham Steel Sheet Piling. 


Authority : Consulting Engineers : 
The South Staffordshire Waierworks Company Messrs. G. H. Hill & Sons (Manchester) 
Engineer-in-Chief : Civil Engineering Contractors : 
R. A. Robertson, Esq., B.Sc.. M1.C.E. Messrs. John Mowlem & Co. Ltd. 
One of the most difficult tasks in this undertaking was the excavation of the 
trench for the cut-off wall of the main embankment. Temporary cofferdams 
in Frodingham Steel Sheet Piling were used, carried out in sections 
across the valley to enable a reinforced concrete cut-off wall to be 
constructed, keyed into the rock, to act as a core for the 
reservoir dam. The illustration shows the first cofferdam 
approximately 500 feet long x 10 feet 6 inches wide. 
Some 600 tons of Frodingham No. 2 Section Steel 
Sheet Piling in 35-feet lengths were used, 
being withdrawn and re-driven several 
times. Internal steel support- 
ing frames were supplied 
by the United Steel 
Structural Co. Ltd. 


Tet uNrtD 


FRODINGHAM ZED FOR STRENGTH 





APPLEBY-FRODINGHAM STEEL COMPANY 


SCUNTHORPE Branch of The United Steel Companies Limited LINCS. 
Telephone: Scunthorpe 3411 (9 Lines) Telegrams: ‘ Appfrod’ Scunthorpe 
FH 78 
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rd 
GY RATING EQUIPMENT. 
osu MER MLA 


Choose qi 


PETROL & ELECTRIC 
VIBRATING 
TAMPERS 


SALE OR HIRE 


ee 70 . 

34 : Details of these, all types of internal and 
ep external vibrators, and contractors’ 

£9 


E-P-ALLAM ECO. LTD. 


sent On request. 


LONDON: 45 Great Peter Street, S.W.!. - Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish St., Glasgow, ©.5. Tel.: South 0/86. Works: Southend-on-Sea. Tel. : Eastwood 55243 
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The world’s most 


highly developed 


fully portable 
buik cement 
equipment 


The automatic 
device 
is instantly ad- 


weighing 


justed against the 
calibrated scale 


The Type 20! (20 tons nominal capacity) PORTASILO. 


The PORTASILO system exploits to the full the advantages 
of using bulk cement and utilises the pneumatic delivery 
system now offered by the ieading cement manufacturers. 
its use can effect savings of 18/- per ton of cement used. 
This proved and established system can be seen operating 
in most parts of the country. The PORTASILO is fully 
portable and the Type 105 Model of 10 tons nominal capacity 
is light enough to be man-handled. Automatic weighing 
of the cement is provided by the PULLWEY Mechanical 
Cement Man. The PORTASILO illustrated is the Type 20! 
of 20 tons nominal capacity. Other models of !0 tons 
capacity and upwards are available. 


Write to-day for full details. 


PORTASILO ) 


BLUE BRIDGE LANE, 








LIMITED 


YORK. 


The PORTASILO system eliminates : 
* Unloading of cement by hand 
%& The need for a cement man behind the concrete mixer 


% Waste: The PORTASILO provides an ideal storage 
container. No material is wasted by being left in 
cement bags. Complete weather protection is pro- 
vided and the PULLWEY Mechanical Cement Man 
ensures no spillage of cement. The system ensures 
cement is used in the order of delivery. 


% The problem of disposal of empty cement bags. 


Covered by patent 
applications in 
Great Britain and 
the principal coun- 
tries of the world. 


Telephone : YORK 4872 (8 lines) 
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EDITORIAL NOTES 


Foundations. 


In few branches of civil engineering is there so much uncertainty or so much 
left to the judgment of the engineer as in the case of foundations. The new 
Code of Practice * contains much of our present knowledge of this subject, and 
its compilers are to be congratulated on giving so many practical suggestions. 
It is doubtful if many engineers have experience of all types of foundations, or 
of the type best suited for every problem ; this code describes many of the types 
of foundation available and helps im selecting the most suitable solution of a 
problem. 

The causes and forms of corrosion of metals are dealt with and it is explained 
that electrolytic corrosion may be caused when two dissimilar metals are in 
contact in the presence of moisture. Electrolytic action is similar to that in 
a galvanic cell; in the case of zinc-coated steel the zinc acts as the anode and is 
corroded, the moisture acts as the electrolyte, and the steel acts as the cathode 
and is protected at the expense of the zinc. This type of corrosion is not as a rule 
serious, but in metals subject to atmospheric pollution or salt water serious 
corrosion may occur. In considering the effects of sea-water on reinforced con- 
crete, the need for dense concrete is emphasised. It is wel! known that sulphate- 
resisting Portland cement has greater resistance to sea-water than ordinary 
Portland cement, and that high-alumina cement is practically immune from 
attack ; it is emphasised, however, that when high-alumina cement is used in 
large masses of concrete precautions must be taken to dissipate the heat evolved 
during the setting of the cement. Dense and impermeable concrete is also 
recommended for resisting the disintegrating effects of peaty waters. 

In a section on underwater concreting the code states that better quality 
concrete can be produced by using colloidal grout in place of ordinary grout. 
This grout is made by mixing cement, sand, and water in a special mixer, and 
flows more readily than ordinary grout. Similar grout may be made by adding 
wetting or dispersing agents to ordinary grout. Colloidal grout can be placed 
under water without losing its cement content or appreciably absorbing the water 
in which it is placed. The use of colloidal grout for making concrete is not 
limited to concrete placed under water. 


* Civil Engineering Code of Practice No. 4 (1954). Foundations. (London: Institution of Civil Engineers. Price 
15S.) 
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The code emphasises that exploration of a site and the preliminary design 
of a foundation must be carried out together. It also draws attention to the 
fallacy of supposing that a test load on a small area or on a single pile necessarily 
establishes the bearing capacity of large footings or of groups of piles, and points 
out that, whereas the bearing capacity of a single footing, pile, pier, or caisson 
may be ascertained by test loading, this will not indicate the collective strength 
of the site. Also, settlements recorded with loading tests give no criterion of 
the probable movement of a full-size structure. In non-cohesive soils the amount 
of settlement may be estimated from the results of a test load, whereas with 
clays the influence of time on settlement is so great that such a method of fore- 
casting is useless. In connection with a table classifying the safe bearing capacity 
of rocks and soils, a warning is given of possible settlements which may necessitate 
allowable bearing pressures being considerably less than safe bearing pressures, 
and rules are given which permit, at considerable depths, increases in safe bearing 
capacities. 

The important subject of raft foundations receives scant attention. A page 
devoted to this type of foundation in the code when it was issued for comment 
in 1950 stated that the design of raft foundations requires considerable know- 
ledge and care, and that the distribution of bending moments and shears in 
a raft are not capable of precise determination. It is therefore surprising that, 
considering the experience that has been accumulated of this type of foundation, 
no detailed information is given on this subject. 

The section on piled foundations contains warnings about spacing piles too 
closely and on friction adding to pile loads in certain types and conditions of 
soil, and points out that the downward movement of driven piles caused by the 
remoulding of soft clay may be avoided by the use of bored piles. It is stated 
that the bearing capacity can be most accurately ascertained from tests on 
groups of piles rather than on a single pile. Bearing capacities found from 
dynamic pile-driving formule are unreliable, and it is recommended that an 
approximate bearing capacity be obtained trom Mr. Hiley’s formula. The 
fundamental assumption made in dynamic pile-driving formule is that the 
resistance of the pile to penetration under permanent load has a relationship to 
its resistance to driving. This may be reasonably accurate for gravels and 
coarse sands but is not applicable to piles driven in clay, mud, or saturated 
soils, as during driving the moisture in these soils lubricates the sides of the piles. 
While the chapter on piled foundations contains much valuable information, 
there are some important omissions. For example, it is stated that formule 
are not applicable to systems which provide an enlarged base at the foot of the 
pile. Thus little help is given in estimating the carrying capacity of this type 
of pile. There is no mention of circular spun-concrete piles, of prestressed 
concrete piles, or of the various types of foundation formed of tubes and under- 
cutters, or, apart from screw piles, of large cylinders which are screwed into the 
soil. Well foundations, much used in India, are also not treated. It is a pity 
that the term “ earth pressure ’’ is used in the code to define the resistance of 
the ground under a foundation; this term should be confined to cases where 
the earth does in fact exert pressure such as occurs against retaining walls 
supporting soil. 
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INDIAN 


STUDENTS’ HOSTEL, LONDON. 


Indian Students’ Hostel, London. 


THE accommodation provided at the 
Indian Students’ Union and Hostel 
(Fig. 1) at the junction of Grafton Way 
and Fitzroy Street, London, W., includes 
55 bedrooms, a main lounge, a ladies’ 
lounge, a dining-room for 1oo with kit- 
chen, an assembly hall (Fig. 3) to seat 
324 with dressing-rooms, etc., a 
library, discussion rooms, a games-room, 


stage, 


Fig. 1. 


a sun terrace at fifth-floor level, offices, a 
warden’s office and flat, and a prayer room. 

The main part of the structure is sup- 
ported on two rows of columns. These 
columns (Fig. 4) are circular or rect- 
angular in shape but of the same cross- 
sectional area, and the cross sections 
change at different floor levels. Above 
the first-floor, load-bearing walls are used. 
The warden’s flat projects above the 
general rooi-level, and there is a dome- 
shaped “ shell’’ over the prayer room. 


August, 1954 


At one end of the site there were 185 ft 
of gravel, and at the other end 23 ft 
of gravel, overlying clay. Ground-water 
was found in a preliminary test at 14 ft 
below pavement level. The bottom of 
the excavation for the auditorium 
17 ft. below ground level, 
boiler room 21 ft 


was 
and for the 
it was anticipated 


that much pumping would be necessary 


Main Elevation. 


but water was encountered and pumping 
was necessary only in the boiler-room 
basement. Little use could be made of 
the excellent bearing value of the gravel 
as excavation depths were very near to 
or in the clay, and a bearing pressure of 
2 tons per square foot was adopted 
The ground-water did not contain suffi- 
cient quantities of soluble salts to have 
any deleterious effect on the concrete 
The floor of the auditorium is 15 ft. 9 in 
below ground-level and is designed to 
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Fig. 2.—Staircase to Auditorium. 





oe J f NS 


Fig. 3.—-The Auditorium. 
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resist the head of water found by test. 
It is 1 ft. thick and spans between the 
continuous footing, 3 ft. 6 in. deep, below 
the inner row of columns and the footings 
below the six-sided columns (Fig. 4) and 
retaining wall at the rear of the site. 
The columns on the main elevation are 
clear of the auditorium and are on an 
independent strip-footing, except for the 


INDIAN STUDENTS’ 


HOSTEL, LONDON. 


ridors, so making it possible to have a 
continuous pipe-duct over the corridors 
along the length of the building at each 
floor level [he walls are 7 in. thick and 
are at 16 ft. centres. Due to the plan 
only three of these frames were similar 
and two frames have only one spandrel 
wall. 

The chief feature of the main staircase 


iF >, 


~ 

y “ 

es s \ », . 
mtie ' ¢ 

e © superstrugty iPge7 column 
supported on two , 426. * 


rows of columes 


ne 


moin 


¢ 
fin supporNag 
e _- 


structur 


ortilevered 


A 
? x ‘'<¢ wer 


V siasided column 


Fig. 


two columns in the boiler room whose 
foundatiors are incorporated in the floor 
which is 2 ft. 6 in. thick. On one side 
of the boiler room there is a retaining 
wall to preserve the vaults below the 
pavement for use as coal stores. Because 
of the shallow beams required, the columns 
are at 25 ft. centres 

[The load-bearing 
floors (Fig 
shallow 


walls of the upper 
5) permitted the use of very 


beams across the internal cor- 
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4. 


from the ground floor to the auditorium 
beiow is a reinforced concrete tapered 
wall, or “ fin ’’ (Fig. 2) which carries the 
wall above and the two columns support- 
ing the main staircase. The total bend 
ing moment at the base of the tapered 
wall due to all conditions of load from 
column No. 424 was 9,410,000 in.-lb., 
which was partly counterbalanced by a 
bending moment in the opposite direction 


from column No. 325 The final bending 
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Fig. 5.—Typical Cross Section. 
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moment therefore was 7,020,500 in.-lb. 
The maximum compressive stress in the 
concrete due to this bending moment and 
the direct load was 1070 lb. per square 
inch, which was only 70 Ib. per square 
inch more than the permissible design 
stress. The footing of the tapered wall is 
13 ft. 7 in. long by 6 ft. wide by 1 ft. 6 in. 
thick (that is 6 in. deeper than the audi- 
torium floor of which it is an integral 
part). 

The balcony (Figs. 3 and 4) in the 
auditorium spans from the retaining wall 
to a beam in the thickness of the slab 
between the circular columns, beyond 
which it is:cantilevered. Over the main 
entrance to the auditorium the balcony 
spans from the bottom of a reinforced 
concrete wall which in turn spans be- 
tween the tapered wall and a column as 
shown in the isometric view. 

A cantilevered slab at first-floor level 
supports the upper part of the building. 
This slab is 1 ft. 6 in. thick and is rein- 
forced with 1-in. diameter bars at 2} in. 
centres at the point of maximum negative 
bending moment. At the edge of the 
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cantilever is a beam 4 ft. 6 in. deep 
which distributes the loads from the end 
frames, so enabling the bending moment 
on the cantilever to be kept low. 

The prayer room on the roof has a 
dome 3 in. thick of shell construction 
with a vault 4 in. thick on one side. 
The thrusts of the dome are resisted on 
three sides by a beam spanning between 
the corner columns and on the other side 
by the vault acting as a beam. There 
is a glass light in the dome and heating 
coils in the floor. 

The concrete mixture was 1 : 2: 4 with 
aggregate of #-in. maximum size, and a 
minimum crushing strength at 28 days 
of 3000 lb. per square inch was specified. 
Where there was much congestion of 
reinforcement the concrete was con- 
solidated with a poker-type vibrator. 
Test cubes had an average strength of 
4840 lb. per square inch at 28 days. 

The architect is Mr. Ralph Tubbs, 
O.B.E., F.R.1.B.A., and the consulting 
engineers Messrs. Frederick S. Snow & 
Partners. The main contractors were 
Messrs. Tersons, Ltd. 


Precast Concrete Units applied to Bridge Pier Construction. 


THE use of precast units to form the piers 
of the Richmond-San Rafael bridge in 
California, U.S.A., is reported in “‘ Engin- 
eering News-Record ”’ for March 4, 1954. 
The units serve as moulds for the piers. 

The method of construction (Fig. 1) is 
to place a precast base and drive the piles 
through holes left in the grid for this pur- 
pose. The bottom shell is then lowered 
into position and filled with concrete to 
a depth of 5 ft. Next the truncated cone, 
which has been cast on a barge and towed 
to the site, is lowered into position ; this 
is followed by the shaft from which rein- 
forcement bars project to bond with the 
reinforcement in the diaphragm, which 
is formed between steel shutters. The 
assembled units are filled with concrete 
to form a solid pier. 

The cones, which are lowered into posi- 
tion in pairs, weigh up to 52} tons each 
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and the largest of them has a maximum 
diameter of 34 ft. 
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IMPACT METHODS OF TESTING 


Impact Methods of 


In Report No. 107 (1952) of the German 
Select Committee for Reinforced -Con- 
crete Dr. K. Gaede describes two methods 
of determining the compressive strength 
of concrete by non-destructive means 
analogous to the Brinell method of testing 
the hardness of metals. 

In the first method a spring-loaded 
hammer (Fig. 1), known as the “ Frank ”’ 
hammer, is used and the steel ball [(10) in 
Fig. 1|, held in the nut (9), is placed 
against the surface of the concrete. A 
steady pressure on the cap (1) drives the 
spindle (7) into the cylinder against the 
resistance of a spring (15). The spring 
presses against the ram (18), which is held 
to the spindle by claws (6and 17). When 
the spindle has been pushed a certain dis- 
tance into the cylinder one of the claws is 
released and the ram is driven along the 
spindle by the spring to strike a collar 
which transmits the blow to the steel ball. 
One claw is shorter than the other so that 
blows of different magnitudes may be 
given to the ball; claw (6) corresponds 
to a contraction of the spring of 5 cm. 
and a blow of 50 kg.-cm. (known as a full 
blow), claw (17) corresponds to a contrac- 
tion of the spring of 2-5 cm. and a blow of 
25 kg.-cm. 

The hammer is about 1 ft. 2 in, long 
and weighs about 54 lb. The instrument 
is calibrated for use when held horizon- 
tally. When used vertically the blow is 


Fig. 1.—The Spring-loaded Hammer. 





Fig. 2.—The Pendulum Hammer. 
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affected by gravity and the force of the 
hammer is altered as follows. Blow 
directed vertically upwards: full blow, 
— 5 percent. ; half-blow, — 10 per cent. ; 
blow directed vertically downwards: full 
blow, 5 per cent. ; half-blow, + 10 per 
cent. 

A pendulum hammer (Fig. 2) is used in 
the second method. This consists of a 
handle and a 2-kg. (4-4-lb.) weight at the 
end of a lever 35 cm. (1 ft. 2 in.) long. If 
the hammer is allowed to fall through 
180 deg. the blow is equivalent to 137 
kg.-cm., and if it falls through 90 deg. the 
blow is equivalent to 68-5 kg.-cm. The 
instrument is simple, but can be used only 
on vertical surfaces at positions at least 
80 cm. (2 ft. 74 in.) below its point of 
support. 

The imprints made on the surface of the 
material under test by either of the ham- 
mers are measured by a lens with a 
magnification of about 6 and provided 
with scales divided to o-1 mm. 

In making a test not fewer than twenty 
imprints are made, the hammer being 
held perpendicular to the face of the con- 
crete to be tested. The imprints should 
be evenly spaced and obvious faults, 
pockets, and grains of coarse aggregate 
avoided. The imprints should be at least 
about 1} in. from anedge. The diameters 
of the imprints are measured to within 
o-I mm. in two directions at a right-angle. 
Imprints for which these measurements 
differ by 20 per cent. or more, and irregu- 
lar imprints, are disregarded. The im- 
prints are usually made with a 1o-mm. 
ball and an impact of 50 kg.-cm., and the 
diameters should be between 3 mm. and 
7 mm. From the mean value of the 
diameters of a group of imprints the com- 
pressive strength of the concrete may be 
obtained from tables calculated from the 
results obtained from 600 tests carried out 
by several laboratories. 

The mathematical derivation is given 
for the relation between the diameter of 
an imprint and the crushing strength of 
the concrete. Statistical analyses of the 
results are necessary because of the large 
variations between the results of indi- 
vidual tests. 

[This method of testing was referred to 
in the Editorial Notes of this journal for 
May, 1952 
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Analysis of Statically-indeterminate Structures 
by the Deformation Method.—II.* 


By M. SMOLIRA, Ph.D., A.M.I.C.E., D.1.C. 


Single-span Frames with Curved Members. 


General Case.—Frames with curved members can be analysed by the 
deformation method if, in addition to the angular deformations, the displacements 
at joints due to the curvature of the members are taken into account. As previ- 
ously, the structure is assumed to be relaxed from the effect of continuity by 
cutting it at suitable places, load functions and elastic constants are calculated, 
and equations of equilibrium of each point at which the imaginary cut has been 
introduced are set out. 

The load functions for a curved beam of any shape and cross sections (Fig. 14) 
consist of angular deformations 6, and 6», and also of a linear deformation Ap. 


any system of 
loading 


Fig. 14. 


These, similarly to equation (2), are calculated from the well-known equations 
B ' B “de 5 = B 
mds _ 1f” mxds = 3 i myds 
é a. fl aoe L—£;0,.=e-;%=—e-; 4, —— (23) 
, El ej, El L L 4 El 
in which e represents the total angular deformation of a curved beam from A 
to B, 6, and 6 are angular deformations at A and B respectively, * and 7 define 


the centre of gravity of the — diagram, A, is the total horizontal deformation 


of a curved beam, and x and y are co-ordinates of any point on a beam. Some 
more complicated cases are calculated from equations (23) by the method of 
summation. 

EXAMPLES.—Consider a pitched beam (Fig. 15) subjected to a uniformly- 


distributed load. From (23) 


B B < 
. . I 9 - 9 

E604 EI; mds wL*s: EIA, myds “wl*ps . (24) 

A 12 “es 48 
in which s is the length of the inclined portion and # is the rise of the beam. 
Equations (23) may also be used to calculate the elastic constants of curved 
beams. Unit bending moment at the end A (Fig. 16a) will produce the angular 
deformations %» and , and also linear deformation A” 


™- Unsymmetrical curved 


* Continued from July number 
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beams will have different values of « and 4” when a unit bending moment is 
applied at the other end (Fig. 166), the values of # being the same according 
to Clerk Maxwell’s Reciprocal Theorem. The angular deformations at A and B 
due to a unit horizontal force applied along AB (Fig. 16c) are denoted by y and 
6 respectively, and the horizontal translation of the joints by 4’. It should be 
noted that, from the Reciprocal Theorem, y and 6 will be numerically equal to the 
corresponding values of A”. 

As an example of elastic constants of a curved beam, consider a symmetrical 
pitched beam (Fig. 17). Elastic constants, a, 8, and A” for the unit bending 
moment, calculated from (23), are 
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B 
Ele = | m.ds=s;i= a Ela = §s; EIB = 4s; EIA™=}ps_ (25) 
A 


and the elastic constants due to unit horizontal force are 
Ely = Eld = }ps; EIA* = $p*s ‘ . . (26) 


Symmetrical Frame with Symmetrical Load.—With the load func- 
tions and elastic constants calculated from (23), statically-indeterminate bending 
moments can now be obtained by setting out the equations of equilibrium of 
angular deformations of the joints. For a symmetrical frame of any shape with 

; :; ne A 
symmetrical loading (Fig. 18) the angular gups at A and B are (0. + $. 7: 
The equation of equilibrium for joint A can be set out as follows : 


, A At Ao 
CAB, Maha + mals + Mehae + mar +. Hy + iH- — f), 4 j 


“h 
It should be noted that, in setting out the equations of equilibrium, each figure 


has its geometrical meaning, which should be well understood and visualised to 
avoid error. For equation (27) these are 


(27) 


rotation of beam AB due to bending moment mz, at A. 
rotation of beam AB due to mg, at B. 
rotation of column AC due to mg, at A. 


rotation of beam AB due to horizontal movement of joint A when ms, is at A. 


rotation of beam AB due to horizontal force at A. 
A, rotation of beam AB due to horizontal movement of joint A when horizontal 
h’ force H is applied at A. 


For a symmetrical pitched frame (Fig. 18) with uniformly-distributed load, 
the load functions from (24) are EJ), = ;;wL*s and El,A, = ~,wL*ps, and the 
elastic constants from (25) are Ellyn = $s, ElpB = 4s, El,A™ = 4ps and 
Elyy = Eléb = hps, El,A* = §p*s. Substituting these values in (27), 

2 so] 2 J 2 
ms Se h , bs , ps 4 p's \ _ wht 5 wl*ps (28) 
31> 3lo 31 2hl, 2hI, 3h? 1, 121» 96 hl, 
wl? hs(8h +- 5p) 


“ 1, if I = Fe , 
and, if Jp 32 h® + 3h*s + 3hps + p?s 


(29) 


any symmetrical load 








a 


ypeSS 
\ el en Hemet 


H 


eg 
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General Case of Frame with Curved Member.—lIn a general case of 
a frame with a curved member, of any shape and with any system of loading 


(Fig. 19), the angular gaps at A and B are (0. - <) and (0. , Ao ; =) in 
1 


which Aa represents the final horizontal translation of joint A; other symbols 
are as defined previously. It should be noted that point A’ in Fig. 19 represents 


any system of loading 





Fig. 19. 


the final position of joint A, while point B’ will move under the action of moments 
mM, and m, and force H before reaching its final position at B”. The values of 
Ma, mp), and Aa are calculated for two conditions of angular deformations at 


A and B, and for one condition of shear, as follows: 

. a Aa 

CAB, mata + moP + Marae + Hy = Oa 4 ; 
1 


qa qm h ; - la 


ABD, maf + me, + Mykba + Mytna + My + Hd 4 H4 Oy + + (30) 
h h h ' 


Ma mp 


h h 


Sx 


“? 


For a pitched frame with a concentrated load W the elastic constants are 
given by equation (25), and equations (30) become 


(* s h ps Wabs(\L +b) . Aa,. 
ma T T T ; E 
3lb 3lp 3le 2hl> 3L71, h 


3ln 363 31. 2hlp 2hlyp Zh*ly 
Wabs(L +a) | Waps(3L* — 4a*) Aa, 
3L*I, 6hL2y h 
Wahs O6bhL + p(3L? — 4a?) 
“4L? h® + 3h*s + 3hps + p*s 
L _ WhLs 3h + 2p 


a 


2 8 h® + 3h*s + 3hps + p*s 


+ (31) 


from which, for Ie, Ma = ™ = (32a) 


and, for a=} = (325) 


Frame with Lateral Load (Fig. 20).—If a frame of any shape is subjected 


to any lateral load acting on a column, equations (30) require only slight adjustment 
as follows : 
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Fig. 20. 


Aa 


CAB, mMa%ar + MaGac — m8 — Hay 


qm j™ la 
ABD, yea + Mota + Me ae. He + Ha- Mal) — Ma j 
1 an 1 


' Ma + Mp > 
Bt.. - Wa 
h 
For a symmetrical pitched frame with a horizontal force acting at A (Fig. 20), 
equations (33) become 
h 


" 2s s 
CAB, mga 1 Me mp mp 


S 
31, 31 31, 2hI, 


> 


4b 


2s h s $ 2p*s 
ABD, m, + mp L 7M, p n p , p Ma 


1 mp +- mp ——— : 
31. 2hly 2hl;, zh7 1, 31> 


S.c., Ma + mp Wh 
from which, if J, I», 


Wh? 2h* + 6khs +- 3ps Wh 2h* + 6h*s +- ohps + 4s 
: Mm = ; 

4 h® + 3h*s + 3phs + p*s 4 h® + 3h*s + 3hps + p*s 
Frame with a Crane Load (Fig. 21).—If a frame with a curved member 
— Puc and 


1 


Ma 


(35) 


is subjected to a crane load, the angular gaps at A and B are ( 


respectively, and equations (33) require only slight adjustment : 
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CAB, MaSab + Mahac — mp — Hay => - — Oae 


An A 
ABD, moana + moxra + mo + Had + Hae — maf - 


in which m, = We. 
For a symmetrical pitched frame (Fig. 21), 
CAB, mea! + men as ee. ow 
31 al 2hl Oh 


2s h s s 2p*s s 

ABD, my + 7 + mye* + moos + moa] : me 

S.c., M™q + m= We 

We 

6h* 
North-light Frame.—tThe load functions for a north-light frame (Fig. 22) 

are calculated as follows. For a uniformly-distributed load w = r1ooo Ib. per ft., 

I X 24 


2 
Ele = [3 X 6 x 13-42 + 26°84(30 + 2 x 6)) = 2190. 
I2 X 30 


in which El0ae = (a* + 3a*b — 26%). 


z 4% 6? x 13°42 + 26°84(8 x 30% — 11 x 24 x 30+ 4 X 24%) | 


“ yO ere = 18. 
2[3 x 6 K 13°42 + 26°84(30 + 3 x 6) 


EI0q = 2190 x =o 876; El@, = 1314. 


30 
: 24? X 12, . 
EIA, = x 6 X 13°42 + 26°84(5 x 30 : } = 17,000. 
9 24 X 30 4 3°4 4(5 3 7 
The elastic constants are: 


For ma = I, 


I 
Ele = 42 4 1 26-84 x 24] = 
ess 30734 (30 + 24) + 26°84 x 24) 


_W= 1000 Ib/ft 
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I. 13°42 X 6(30 + 48) + 26°84 x 24(30 + 12) 
3 13°42(30 + 24) + 20°84 x 24 


= 8-12 ft. 


Elag = 22°81 X . 16-64; Elp = 6-17. 
30 

EIA™ = [13°42(30 + 48) + 2 x 26°84 x 24] = 155°67. 

6 xX 30 


For vq = I, 
Ele = * -[26°84(30 + 6) + 13°42 xk 6) = 17°44. 
2 X 30 
pe ck 26°84 x 24(30 + 12) + 13-42 x 6 x (30 + 48) _ aoe. 
3 26°84(30 + 6) + 13°42 x 6 
Ela = 11:27; EIp = 6-17. 
E1A~ — _*? [26-84(30 + 12) + 2 X 13°42 x 6] = 85°8. 
6 X 30 
For H = 1, Ely = A™ = 15567; Elé = A™ = 858 ; 





2 
EIA* = - (13°42 + 26°84) = 1932. 


Substituting these values in (30), 


CAB, ma( 16-64 + 617 + es 4. “552? = 876 + SEI. 


3 12 


ABD, m( 10-274 6-17-44 —- 15567 _, 858 , 85°8 4 a) 1314+ a Se 
3 12 12 12 12? 12 


~ 


from which mg = 35,620 ft.-lb. 


Frames with Ties.—Frames with curved beams and joined with ties 
(Fig. 23) can be analysed in a similar way to frames previously discussed except 
that, in addition to the equations of angular deformations, the equations of 
horizontal translations must be taken into account. In a statically-determinate 
condition, with joints A and B relaxed from the effect of continuity, the tie is 
assumed to be detached at B. The angular and linear gaps formed in this con- 
dition are as shown in Fig. 23. Statically-indeterminate bending moments and 
force P in the tie are calculated from two equations of equilibrium of angular 
deformations at A and B, and from one equation of linear deformation at B. 
These, for any shape of frame and any system of loading, are set out as follows : 


CAB, mata + Matec + mf + (H + P)y = O44 Aa 


Mt—Aa> - (38) 
ABD, moar + moxra + mah + (H + P)d = & + P 
B, mA™ + mA™ + (H + P)A* = A, — At 
PL 


At = — 
E,A, 


, in which Af is the elongation of the tie under force P, A, and E, 
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any systemof loading < 
AL atY shape ae 
_— | 


~™ 











w= 000% /f 
——. 








are the area of cross section of the tie and its modulus of elasticity respectively, 
and other symbols are as defined previously. 

For a symmetrical pitched roof with any system of loading, equations (38) 
become 


CAB, me ps ) 1 p ps Aa ; Aa 


2s 
3Ee, | 3Ecl, | 3Ecl, | 2hEcl, —, i, 2 


i a Ay es ol , pe Np 0, 
rU\3E1, | 38 cl, 32, | 2hEl, EJ, El, 


J : att. rte 
Bf 4 4 Oe) poe A 
2hE,l, 2hE.1, 3h*E-l, 3hE.1, hE-l, 


or, eliminating Aa, 


te zh I, i P( ps - Li, a 
3 I, h nA,h 


_ 2p*s p 2p*s_  LI,\ A 
3h? 3 nAh}  h 


in which ” = 


As a numerical example, consider a pitched frame (Fig. 24) with uniformly- 
distributed load on part of the beam, for which J = 0-666 ft.*, A, = 0-307 sq. in. 
(0-00216 sq. ft.), and » = 15. The load functions, calculated from equations (24) 
to (26) are EJ@q = 115481; El@, = 813:15; EIA, = 14,267°73, and (39) be- 
come 


258 August, 1954. 





( & SSRI ONT | ANALYSIS OF STRUCTURES. 





ma(2 KX 23°324 


40 X 0°066 
xX O-oo2zTO * I0 
IZ X 23°32 
Ma 3°324 
16 


40 X 0-000 
I5 xX 000210 X Ib 


from which m, = 20,777 ft.-lb. and P = 1811 |b. 


Influence of Change of Temperature and Settlement of Supports 
on Frames with Curved Members. 


CHANGE OF TEMPERATURE.—The influence of change of temperature on frames 
with curved members, of any shape (Fig. 25), can be calculated from the general 
equations (30), which require only slight modification as follows: 

Aa 
hy 
a A~ 


ABC, moxoa + moxra + Ma + Ma } + Hd 
le he 


CAB, Ma%ab + Ma%ac + Mah + Hy 


Ma Mb 
h, hy 


in which At is the total deformation of the curved member along the line AB 
due to change of temperature, and other symbols are as defined previously. 

For symmetrical frames of any shape, equations (40) reduce to a form 
similar to (27): 


j 4™ , 


h 


A, Ma%ab + Ma%ac + MP + Ma 


Hy 


For symmetrical pitched frames, equation (41) becomes 


2s h s ps ps ps 
3El» 3El, 3El 2hEl, 2hEl, Zh°Ely 


~ ~™ 
* ot j 
7 ‘eo /at-aa 
ry 


a / ata 
7 Sa shape ea | na 
y \ } 
rh ag 
ha 
/ 





a 


- \ 





\ 4 
Tal ‘e 


/ 








fa 
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Substituting in this equation, 


MM = of a:Tds cos d = uTL 
A 


Zh MEI 
h® + 3h*s + 3hps + p*s © 
in which & is the coefficient of thermal expansion, JT is the change of temperature, 
¢@ the angle between the inciined member of the frame and a horizontal, and 
other symbols are as defined elsewhere. 
HORIZONTAL MOVEMENT OF SuPPORTS.—The influence of horizontal move- 
ment of supports can be analysed in a similar way. The angular gaps at A and 


we obtain, for J» = I¢, mg = (43) 





Fig. 26. 


B (Fig. 26) are - 


m Ah 
A, Mata + map + MaXae + mo + Hy + nye == } 


For a symmetrical pitched roof, 


* a s ies 1 
“\3El, | 3El, | 3El. | ahEly | 2hEls 


from which, for J, = J¢, 


Ms, = 


and zeio respectively, and the equation of equilibrium becomes 


AH 


; (44) 


a re 
' 3hEI,) 


3hAHE! 





h® + 3h*s + 3hps + ps 


(To be continued.) 


Expanded Shale Aggregate used for a Bridge. 


EXPANDED-SHALE AGGREGATE was used in 
the construction of the deck of a bridge, 
nearly 3900 ft. long and 31 ft. 6 in. wide, 
over the Columbia river, U.S.A. It is 
estimated that the dead weight of the 
structure is about 1340 tons less than it 


would have been if normal aggregates had 
been used for the deck. The strength of 
concrete cylinders was more than 3000 Ib. 
per square inch at 28 days and at 45 days 
the strength was in excess of 5000 Ib. per 
square inch. 
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Partially-prestressed Flat Slabs. 


THE greatest stresses in flat-slab floors or 
roofs are near the heads of the columns, 
due to the maximum bending moments 
which occur at the heads of the columns 
and the shearing forces around the 
column capitals. The bending moments 
necessitate a grid of large diameter bars 
in the top of the slab, the thickness of 
which is frequently determined by the 
shearing stresses. In general the shearing 
forces must be resisted by the concrete 
alone, otherwise the reinforcement over 
the column capital would be too con- 
gested to allow the proper placing of the 
concrete. These high stresses are, how- 
ever, localised and affect an area of only 
10 to 15 per cent. of the total area of the 
slab. 

In order to avoid these difficulties 
without increasing the size of the capitals 
a method has been devised and patented 
by a Belgian engineer, M. A. Lipski, in 
which prestressed and reinforced concrete 
is used over the columns in the parts of 
the slabs where there would otherwise be 


a's Roe -2400*y,34 


~weo----- HH 
‘ 





~. 








T phos hy 
—_———— 





Ps=0°5 Pe 
| es...) 
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much congestion of reinforcement. The 
greater part of the floor or roof is of 
reinforced concrete slabs which are bonded 
to the prestressed slabs by mild steel bars 
projecting from the prestressed slabs 
The slabs over the column heads are 
therefore reinforced slabs which are also 
prestressed and are designed as reinforced 
concrete members subjected to combined 
bending and compression 
The stress in the mild steel in the 

prestressed slab must, however, be less 
than that in an ordinary reinforced con- 
crete slab if the ratio between the stress 
in the steel under load and the elastic 
limit is not to be reduced. Consider 
Fig. 1 in which gg is the stress in the steel 
due to the applied load on the slab, R, the 
allowable stress, and P the applied load 
The line OA, shows the increase in stress 
as a function of the load assuming that 
the concrete cannot resist tensile forces, 
and OB, shows the same relationship on 
the assumption that the concrete is pre- 
stressed and can therefore resist tension 
Suppose, for example, that the elastic 
limit of the steel (Rg-) is 2400 kg. per sq 
cm., and that the allowable stress in 
tension in the steel (R,) is 0-5 Rg, that is 
1200 kg. per sq. cm. ; this stress is chosen 
both on account of the quality of the steel 
and of the necessity to limit cracking of 
the concrete. Under the load P, causing 
a stress R,, and from Fig. 1, 

> oo 

a %> 
where P, is the load causing a stress in the 
steel equal to the elastic limit. If a pre- 
stressing force is applied to the unloaded 
slab the origin of the curves will be moved 
from O to O’, where O’ is on a continua- 
tion of OB,. It will be seen that, if the 
steel is then stressed to 1200 kg. per sq 
cm., 

rr, 0t 

P, “OF 7 > 
and that the factor of safety with respect 
to the elastic limit of the steel is less than 
in the previous case. In fact, to obtain 
the same factor of safety the stress must 
be reduced to 400 kg. per sq. cm. so that 

rr, oc 

ET: ee 


An analogous reasoning may be used 


0°5. 
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PARTIALLY-PRESTRESSED FLAT SLABS. 


Fig. 2.—Prestressed Slabs over Columns. 


Fig. 3.—Garage During Construction. 
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Fig. 4.—Anchor for Cable. 

with regard to the factor of safety against 
cracking of the concrete, but in general it 
is not necessary to make this calculation 
unless high-tensile steel is used. 

The stress of 1200 kg. per sq. cm. is 
generally chosen only as an _ indirect 
method of preventing cracking, and it is 
common in Belgium to use in structural 
steel a stress R, of 1400 kg. per sq. cm. 
(about o-6 R,,) in which case a stress of 
800 kg. per sq. cm. may be used in the 
case of the partially-prestressed slab to 
which Fig. 1 relates. 

In the design of such a prestressed slab 
there are obviously many solutions, de- 


pending on the proportion of prestress- 


ing steel to reinforcement; the least 
number of prestressing wires is determined 
by the need to reduce the shearing forces 
so that these may be resisted by the 
concrete alone. 


A Structure in Brussels. 


The method described in the foregoing 
has been applied in the construction in 
Brussels of a bus station the roof of which 
supports the railway lines jcining the 
Bruxelles—Nord and Bruxelles—Midi rail- 
way stations. The bus station is 398 ft. 


long by 106 ft. wide at one end and 148 ft. 
wide at the opposite end, and has a total 
area of about 6700 sq. yd. The roof is 
supported on 57 columns at 35-ft. cen- 
tres in one direction and 30-ft. centres in 
the other direction. These columns are 
of ordinary reinforced concrete and are 
3 ft. 9 in. diameter with a capital 15 ft 
1o in. diameter. Because of the heavy 
load (1640 lb. per square foot) for which 
it was designed, the roof comprises pre- 
stressed concrete slabs about 16 ft. square 
by 4 ft. thick (Fig. 2) over the columns, 
reinforced concrete beams 4 ft. deep by 
13 ft. wide between the columns, and a 
reinforced concrete slab 1 ft. 4 in. thick 
between the beams. The use of shallow 
beams for the column-strips of the flat 
slab was required by the heavy ioad. 
The partly completed garage is shown 
in Fig. 3. The Belgian method of pre- 
stressing was used. The cables were 
looped and the wires exposed at one end 
(Fig. 4) to form an anchor, the other end 
(to which the jack was applied) being 
anchored by wedges and sandwich-plates. 

A design entirely in reinforced con- 
crete was originally prepared but was 
abandoned because of the economy of the 
partially-prestressed slabs. The quanti- 
ties of materials required for the two 
schemes are as follows, those for the 
reinforced concrete slab being given first. 
Concrete (cu. yd.): 8900, 6100; Rein- 
forcement (tons): 2250, 1135 (including 
15 tons of high-tensile steel for the cables). 
The total reduction in cost of the building 
due to the use of the prestressed slab is 
between 25 and 30 per cent. of the cost of 
the reinforced concrete building 

The architects were MM. Fernard Petit 
and Yvan Blomme, the consulting en- 
gineer was M. A. Lipski, and the con- 
tractor was F. M. Gillion. 


The Effect of Wind on the Watertightness of High Walls. 


IN a paper presented to the recent con- 
ference of the Royal Institute of British 
Architects, Mr. W. A. Allen and Mr. 
Edward D. Mills said that the tall United 
Nations building in New York was 
exposed to high winds and driving rain. 
The walls are entirely of glass and are 
therefore non-absorbent. It was found 
that during high winds and storms the 
rain blown against the building travelled 
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upwards and entered weep-holes and open- 
ings that had been designed on the 
assumption that the water would flow 
downwardly. It had been necessary to 
carry out extensive repairs and to seal 
vulnerable places and joints. The authors 
pointed out that in tall and exposed 
structures with walls of non-absorbent 
materials the construction must be com- 
pletely watertight. 


203 





FLY ASH IN CONCRETE. 


CONCRETE) 


The Use of Fly Ash in Concrete. 


Tue use of fly ash in concrete has received 
much attention in recent years in the 
U.S.A., where it has been used as an 
admixture and also as a replacement for 
a portion of the cement. Benefits have 
been achieved in certain circumstances. 
Fly ash is the residue from the burning of 
powdered coal collected from the flue gases 
of coal-burning power plants. Generally 
it is very fine, approaching or exceeding 
the fineness of Portland cement, and 
consists principally of the oxides of sili- 
con, aluminium, and iron with varying 
amounts of carbon. Since it consists of 
extremely fine, nearly spherical, particles, 
fly ash may increase the workability of 
concrete ; this is important in lean mix- 
tures or in concrete made with aggregates 
deficient in fines. The finely-divided 
silica in certain fly ashes prevents the 
expansion which sometimes results from 
chemical reactions between cement and 
aggregates. The silica in fly ash, as in 
other pozzolanas, has the ability to com- 
bine with the lime liberated during the 
hydration of cement to form cementitious 
compounds; this reaction takes place 
slowly over long periods, thus contribut- 
ing to the development of the strength of 
concrete, chiefly at ages of several months 
or longer. 

The results of tests on fly ash in con- 
crete are given in a paper by Mr. Delmar 
L. Bloem issued by the National Ready 
Mixed Concrete Association of the U.S.A. 
The conclusions reached as a result of 
these tests are as follows: 

(1) The effect of fly ash is related in 
a general way to its fineness, carbon con- 
tent, and silica content. These factors 
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alone, however, are not enough to provide 
a quantitative indication of its quality. 
Materials which conform to the generally- 
accepted limits for these properties may 
affect concrete quite differently, particu- 
larly in the developmen: of strength. 

(2) In some cases mixing water may be 
reduced slightly for a given consistency, 
and workability and surface appearance 
may be improved in the case of lean con- 
cretes or where aggregates are deficient 
in fines. 

(3) Fly ash of suitable chemical compo- 
sition and fineness increases the strength 
of concrete at later ages. The increase of 
strength is relatively small at early ages 
but becomes greater with increasing age. 
The greatest benefits are to very lean 
concrete, possibly because the fly ash 
increases workability. 

(4) Almost without exception the re- 
placement of 10 per cent. or more of 
cement with fly ash results in reductions 
in strength at seven and 28 days. At 
three months and one year strength equal 
to or greater than that of normal concrete 
may be obtained with some fly ashes when 
as much as I cu. ft. of cement is replaced 
in a cubic yard of concrete. 

(5) Low temperature or lack of ade- 
quate moisture during curing appears to 
be no more detrimental to fly ash con- 
crete than to normal concrete, although 
the advantage of increased strengths at 
later ages is lost unless moist curing is 
continuous. 

(6) The amount of air-entraining agent 
required to produce a given air content 
may be several times as great for con- 
crete made with fly ash as for normal 
concrete. 

(7) It does not appear that fly ash is 
significantly beneficial or detrimental to 
the freezing and thawing resistance of con- 
crete, although evidence is inconclusive. 

(8) Certain fly ashes improve the resis- 
tance of concrete to sulphate, and tend 
to prevent expansion due to reaction be- 
tween the cement and alkalis in the 
aggregate. 

(9) Shrinkage of concrete does not 
appear to be significantly affected by 
fly ash. 

(10) Due to its formation of cemen- 
titious compounds over long periods, fly 
ash may reduce the permeability of con- 
crete at later ages. 
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333 Simplex Cast-in-situ Concrete Piles were used in the foundations 
of the Municipal College Extensions in Anglesey Road, Portsmouth 


Architect to the City of Portsmouth: F. Mellor, Esq., F.R.I.B.A. 
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BLASTFURNACE CEMENT MADE ON A 


SITE. 


Blastfurnace Cement Made on a 
Construction Site. 


Tue “ Trief ’’ process of making Portland 
blastfurnace cement is being used by 
Mitchell Engineering, Ltd., in the con- 
struction of two dams near Glen Moriston, 
Scotland. This process, which is a Bel- 
gian invention, was used in the construc- 
tion of a large dam at Bort-les-Orgues, 
France. The two dams in Scotland will 
contain more than 300,000 cu. yd. of 


delivers the slag to a conveyor-belt, which 
has a scale on it to weigh the material 
before it enters the mill. There are two 
mills, each about 5 ft. diameter by 28 ft 
long, and each is driven by a 275-h.p 
motor. Each mill can grind to the re- 
quired fineness 3} to 3} tons of slag an 
hour. The grinding process is a wet one, 
and the slurry has a water content of 
Comveyer from quarry 
for sand and aggregate 
Woppers  Cableway Carriage 
; =a 
Canieway 
ee 


a 


Coment Elevator o 
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Batcrer 
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. | Th, 


Fig. 2.—-One of the Mills. 


concrete, and the arrangement of the con- 
crete plant is shown in Fig. 1. The slag 
is delivered by road from a steelworks at 
Glasgow to Glen Moriston, where it is 
tipped into a hopper (on the left of Fig. 1) 
from which it is taken by conveyors either 
to a hopper of 50 tons capacity at the 
millhouse or to storage. The maximum 
daily consumption of the mills (Fig. 2) is 
about 170 tons 

In the millhouse a rotary-plate feeder 
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about 30 per cent. When the slurry 
leaves the mills it passes along sloping 
launders into tanks, which are provided 
with stirring gear and compressed air to 
keep the slurry agitated The tanks are 
14 ft. in diameter by 13 ft. high, and’are 
about 20 ft. lower than the level of the 
mills. 

Due to the nature of the site the batch- 
ing plant (Fig. 3) is distant from the mills, 
and the slurry is pumped through steel 
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pipes for a distance of about 200 ft. To 
keep the pipes clean when the pumps are 
not working a rubber ball is blown through 
them. At the end of the pipes the slurry 
is delivered to tanks near the batching 
plant, where it is again kept agitated 
These tanks, together with the tanks at 
the mill, provide storage for about 200 
tons of slurry. The slurry is pumped to 
a small tank at the top of the batching 
plant ; to prevent settlement, a return is 


(CONCRETE) 


ON A SITE. 





cement and is thus advantageous in large 
masses of concrete. The process dis- 
penses with the need to grind together 
the slag and Portland cement clinker as 
is the case with ordinary Portland blast- 
furnace cement If necessary the slurry 
may be dried and stored 

A result of a typical test showed that 
a mixture of 1 part of Trief cement to 
7 parts of aggregate had the following pro- 
perties : Density at seven days, 151-9 lb. 


Fig. 3.—Concrete Mixing Plant. 


taken from the bottom of the upper tank 
to the lower tank so that the slurry is kept 
circulating. All the materials required 
for the concrete (the slurry, Portland 
cement, sand, and coarse aggregate) are 
weighed in the required proportions and 
delivered to the mixer. The concrete is 
taken by conveyors to hoppers which 
supply the skips that are carried by 
cableways to the work 

Although concrete made with this 
cement takes longer to harden, it has 
less heat of hydration than Portland 


per cubic 
1540 |b 


foot; compressive strength, 
per square inch at three days 
and 2742 lb. per square inch at seven 
days. This concrete comprised 1207 Ib 
of sand, 570 lb. of aggregate from * in 
to } in., 635 lb. of aggregate from } in. to 
14 in., 444 lb. of aggregate from 1} in 
to 2} in., 318 lb. of aggregate from 2} in 
to 34 in., 99 lb. of Portland cement, 348 lb 
of slurry, 243 lb. of water (including the 
water in the slurry), and 54 lb. of accelera- 
tor. All the aggregates, including the 
sand, were crushed granite 
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for horizontal and vertical surfaces 





The ever-growing use of *‘ Ritecure "’ in this country on concrete roads, runways, cooling towers, silos, 
reservoirs, bridges, etc., has already made it possible for a total of over 4 square miles of concrete 
surface to be cured with the minimum of trouble and with labour costs far lower than that of any other 
means of concrete curing. ‘* Ritecure '’ Membrane Curing—a one-man operation—is sprayed on the 
surface and forms a transparent skin which ensures the retention of the maximum amount of water 
in the concrete under all climatic conditions. Covering down and/or wetting are eliminated. 
Whether the surface is horizontal or vertical, there is no more speedy, simple, efficient and economical 
method of concrete curing than ‘‘ Ritecure.’’ For full details, send to : 
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[to iy, In roads and bridges and buildings, in fact 


wherever concrete is used, Wireweld fabric 


r reinforcement finds its place. Its strength 
Wuewaela and ease in handling mean lower costs — 
and talking of costs — the aim of Twisteel’s 

drawing offices is economy in the structural 

Wotwla design of Factories, Schools, Flats, etc. 


Finer buildings at lower cost. 


TWISTEEL REINFORCEMENT LTD. 


LONDON : 43 Upper Grosvenor Street, W.1. Tel: GROsvenor 8101 &1216 + MANCHESTER: 7 Oxrorp Roap, 
MAncuester, 1. Tel: Ardwick 1691 . BIRMINGHAM: ALMA Street, Smetuwick, 40. Tel: Smethwick 1991 
GLASGOW : 19 Sr. Vincent PLace, Girascow, C.1. Tel: City 6594 








[ & GONIRSRONAL ) EXPANSION AND CONTRACTION JOINTS IN ROADS. 





Expansion and Contraction Joints in Roads. 


AN article in a recent number of “ En- 
gineering News-Record”’, describes some 
concrete roads recently constructed by 
the New Jersey (U.S.A.) State Highway 
Department. In the northern part of the 
State, where the greatest density of traffic 
occurs, residual and glacial soils predomin- 
ate which have the property of ‘‘ pump- 
ing "’ at joints or cracks even under fairly 
light traffic As a result, roads in south- 
ern New Jersey are, in general, now con- 
structed on a granular sub-base 8 in. thick, 
and in northern New Jersey the sub-base 
is usually 12 in. thick consisting of a fairly 
clean granular material with a low clay 
content. 

The possibilities of using plain concrete 
were considered about ten years ago and 
slabs 60 ft. long, 12 ft. wide, and 8 in 
thick were laid to determine what pro- 
visions should be made to ensure that 
cracks would occur only at the contraction 
joints and that such cracks would occur 
at all joints at an early stage in the life 
of the road. Early cracking was con- 
sidered to be desirable for two reasons 
(1) To prevent excessive permanent open- 
ing of the joints at which cracks first occur 
due to infiltration into the open joints ; 
(2) To ensure that the cracks would de- 
velop around the large aggregate—-since, 
as the strength of the concrete increases, 
the cracks tend to pass directly through 
the larger aggregate, with resuiting loss 
of interlock 

These studies also showed that contrac- 
tion joints must be closely spaced if the 
opening is to be small enough to avoid 
complete loss of interlocking between the 
pieces of aggregate 


Expansion Joints 105 ft. Apart. 


The first road built to test these con- 
clusions was laid during the latter part of 
1942 and early in 1943. The road is ro in. 
thick on a compacted granular sub-base 
12 in. thick. Expansion joints were 
spaced at 105-ft. intervals, and did not 
contain dowels. Contraction joints, also 
without dowels, were spaced 15 ft. apart. 
Wooden fillets were placed in all expansion 
joints, and at the joints the ends of the 
slabs were supported on plain concrete 
sills 4 in. thick. The sills were 5 ft. wide 
(2 ft. 6 in. on each side of the joint) and 
in most cases of a length equal to the 
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Fig. 1.—Details of the Contraction 
Joints. 


width of the carriageway. The transfer 
of load at the contraction joints was en- 
tirely dependent upon the interlocking of 
the aggregate. In the contraction joints 
a strip of wood, } in. thick by 1} in. high 
was placed transversely on the sub-grade 
and a groove, 2 in. deep, was formed in 
the slab directly over the wooden strip 
A section through the joint is shown in 
the upper part of Fig. 1 

Gauge-plugs were fixed near many of 
the expansion and contraction joints to 
determine the changes in width of the 
joint. The first measurements were taken 
as soon as the concrete had hardened suf- 
ficiently to hold the plugs securely in 
position. Measurements taken at inter- 
vals during ten years show that there has 
been a progressive and permanent closure 
of the expansion joints, and a correspond- 
ing increase in the width of the contrac- 
tion joints. This action took place during 
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the early life of the road and now appears 
to have stopped, as the wood in the expan- 
sion joints now resists further compres- 
sion. This condition has been found to 
be characteristic of later work. 

For concrete placed in November, 1942, 
measurements in January, 1951 (slab tem- 
perature 37 deg. F.), showed that the ex- 
pansion joints were an average of 0-212 in 
less in width than when constructed and 
that the average width of the intermedi- 
ate contraction joints had increased by 
o-122in. In August, 1951 (slab tempera- 
ture 94 deg. F.), the expansion joints had 
closed by an average of 0-303 in. and the 
contraction joints had opened an average 
of 0-06 in. These measurements showed 
that if the opening of the contraction joints 
is to be limited, expansion joints should 
not be provided, at least not at close 
intervals. 

Examination of the contraction joints 
showed that the strips of food in the 
bottom of the slab were not entirely effec- 
tive in causing early cracking at all of 
the contraction joints. It is stated that 
although some faults have occurred at 
joints in this road, at no point is the dif- 
ferential settlement at a joint more than 
1 in. The faults are more pronounced 
at expansion joints than at contraction 
joints 


Expansion Joints 240 ft. and 
343 ft. Apart. 


lhe second plain concrete road was cast 
during 1946. This was also Io in. thick 
with similar contraction joints, and ex- 
pansion joints filled with 1 in. of cork but 
without dowels. Contraction joints were 
spaced at intervals of 17 ft. 2 in. so that 
every other one would be in line with 
expansion joints in an existing adjacent 
road. Expansion joints at 240-ft. inter- 
vals were placed in a length of 2400 ft. of 
this road and at 343-ft. intervals for a 
length of 3400 ft. Slabs 3400 ft. and 
2400 ft. long were also laid without ex- 
pansion joints 

On this road there was a rapid closing 
of the expansion joints and a correspond- 
ing opening of the contraction joints 
The low frictional resistance of the sand 
base, 8 in. thick, on which the slab was 
laid may have contributed to this, but 
three other causes are believed to have 
been of greater importance. They were 
(1) The road slab was constructed during 
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the spring. As a result its temperature 
during construction was lower than the 
temperature it attained at midsummer of 
the same year. Consequently, the road 
slab expanded within a few weeks after 
construction. (2) The expansion joints 
were widely spaced (240 ft. and 343 ft.), 
and consequently a small unit expansion 
resulted in considerable movement at the 
joints. (3) The expansion-joint filler con- 
sisted of cork, } in. thick, which offered 
little resistance to compression. 

A third road of this type was built dur- 
ing 1949. It comprises a 10-in. thick slab 
on a 12-in. sub-base of granular material, 
which in turn was placed on 6 in. of 
selected material. The contraction joints 
are formed by a groove 3} in. deep on 
the surface and the wooden strips at the 
bottom of the joints were omitted because 
they were not sufficiently effective in 
causing early cracking at the contraction 
joints Also, considerable difficulty had 
been experienced previously in forming 
the grooves in the surface directly over 
the wooden strips. The contraction joints 
are about 0-o8 in. wide in cold weather 
and during hot weather they close to 
0-015 in There have been no cracks be- 
tween contraction joints, and hardly any 
faults are apparent at the joints despite 
heavy traffix [hese joints are shown in 
the lower part of Fig. 1 


Expansion Joints Two Miles Apart. 


[he latest road being constructed has 
a more stable sub-base on which the plain 
concrete slab is being laid he slab is 
10 in. thick, without expansion joints, and 
with contraction joints, without dowels, 
at 15-ft. intervals. Because the work 
consists of additions to, and the re-siting 
of, an existing road, the longest slab with- 
out expansion joints will be a little over 
2 miles in the total length of 4-6 miles 
of new work \ 
the road is shown in 


cross section through 
Fig 2 

The sub-base comprises two layers, of 
which the material in the upper layer, 
4 in. thick, is graded so that it passes a 
4-in. sieve, and no more than 50 per cent 
will pass a  -in The elutriable 
content is limited to a maximum of 12 per 
cent This layer is of broken stone con- 
taining sufficient fine stone and screenings 
to fill completely all voids. The material 
in the lower 8 in. of the sub-base is gravel 
containing not more than 5 per cent of 


sieve 
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Showing Two-way Reinforce- 
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Showing uniform concrete soffit. 
Obtained without use of slip tiles. 
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distribution of point loads with 
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STERNSON 
No. 300 


Some views of the open-air swimming pool at the Skegness Holiday Camp 
By kind permission of Messrs. Butlins Ltd. 


waterproofing concrete 
with Sternson No. 300 


Practical experience on a large number of water-containing structures has proved 
that STERNSON NO. 300 provides the most dependable means of obtaining 
a dense and impermeable concrete which will resist heavy water pressures. 
The list of important contracts on which STERNSON NO. 300 has been specified 
includes Swimming Pools, Factories, Harbour work, and underground structures 
of all types, and cement renderings on housing estates, etc. STERNSON NO. 300 
is an integral waterproofer which can be used with confidence for all forms of 
concrete construction, and for providing a waterproof rendering for existing 
concrete and brick surfaces. STERNSON NO. 300 is a water repellent. It 
increases the tensile and crushing strengths without retarding the setting action. 
It increases the workability of the mix, thus permitting lower water-cement 
ratios. Full technical information on STERNSON NO. $00, and expert advice 
on all concrete waterproofing problems, are available on request. 


STUART B. DIGKENS, LTD. 


36 VICTORIA STREET, LONDON, S.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET, LEICESTER. TELEPHONE : LEICESTER 20390 
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2 stone screenings or -< 
2° penetration Macadam on 
steeper grades on shale base 
of 7" qveroge thickness 


Fig. 2.—Cross Section through Road with Expansion Joints Two Miles Apart. 


material removable by elutriation. This 
course is spread across the entire width 
of the road, under both the shoulders and 
and carriageway, and compacted to a 
depth of 8 in. The top layer is spread 
across the width of the carriageway and 
rolled. Compaction is by not less than 
five passes of pneumatic-tyred rollers or 
other equipment developing a wheel load 
of not less than 8 tons on a width of tyre 
of not more than 2 ft. This has been done 
because measurements taken on the earlier 
plain concrete roads indicate that con- 
traction joints even at 15-ft. intervals 
open during the winter to such an extent 
as to make it doubtful whether there is 
effective transfer of the load. As pre- 
viously stated, these joints will be open 
about 0-08 in. during cold weather. Be- 
cause of this and the heavy traffic on this 
road, the object has been to increase the 
sub-base so that it will be capable of pre- 
venting faults even if there is no transfer 
of load from one slab to the next 

At day’s work joints, a stopboard is set 
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between the shutters about 7} ft. from the 
last contraction joint. Through holes at 
12-in. intervals along the centre of this 
board are placed }-in. diameter deformed 
bars, 3 ft. long, which project for half their 
length into the fresh concrete. When 
work is started the next day the board is 
slipped off the projecting ends of the bars 
before concrete is placed The high bond 
strength of the deformed bars checks any 
tendency for the joint to open and the 
bars also serve to transfer load across the 
joint 

This work is being carried out under 
the direction of Mr. Ransford J. Abbott, 
State Highway Commissioner, by the 
Grandview Construction Corporation 

Regarding the present condition of 
these roads, Mr. van Breemen, Super- 
vising Engineer, New Jersey State High- 
way Department, writes All the roads 
are in very good condition The only 
defects of any consequence are confined 
to the joints where differential settlement 
has occurred in a small number of cases 
in the roads constructed more than five 
years ago. The likelihood of cracking is 
considered to be of less concern than a 
progressive increase in differential settle 
ment across the joints and the possibility 
of failure in compression in the concrete 
due to the entry of solid material in the 
joints. The difference in temperature 
during the year, measured at the mid- 
depth of the slab, is ordinarily from 
20 deg. F. to 110 deg. F. It is considered 
necessary for heavy traffic either that all 
the joints should contain dowels or that 
the slab should be cast on a sub-grade of 
high load-bearing capacity, as the opening 
of the joints in cold weather is so large 
that transfer of load across the joints due 
to interlocking of the aggregate cannot 
be relied upon.” 





BOOK REVIEWS. 
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Book Reviews. 


By T. M. Charlton. 
1954. Price 21s.) 


** Model Analysis of Structures.” 

(London: E. & F. N. Spon, Ltd. 
ENGINEERS who are concerned with com- 
plex statically-indeterminate plane frames 
and who are interested in model analysis 
will find this book useful. Whether or 
not to use model analysis is rather like 
the choice of a method of mathematical 
analysis, and depends to a large extent 
upon the engineering background of the 
designer. Many designers consider that 
there are few plane frames for which 
model analysis is a necessity, or that a 
plane frame so complex that the usual 
methods of analysis are unmanageable is 
possibly a bad structure from an engin- 
eering point of view, having in mind 
thermal movements, settlement of foun- 
dations, and other phenomena equally 
difficult to assess quantitatively. 

For three-dimensional structures model 
analysis would appear to have many uses, 
but this application is not dealt with in 
the book. Nevertheless the author gives 
a great deal of information, hitherto avail- 
able only in journals, particularly regard- 
ing flexural similarity and the choice of 
scales for models. The application of the 
methods to practical problems is clearly 
described. There is also a description of 
a device for measuring the internal forces 
in a model and which allows for the creep 
of the material of which the model is 
made.—J. E. G. 


“*Schuttbeton aus verschiedenen Zuschlagstoffen."’ 
By A. Hummel and K. Wesche. “ Die Ermittlung 
der Kornfestigkeit von Ziegelsplitt und andern 
Leichtbeton-Zuschlagstoffen."” By A. Hummel. 
(Berlin Wilhelm Ernst & Sohn. 10954. Price 
7 D.M.) 

THE first report describes tests made to 

ascertain the cement content necessary to 

produce lightweight concrete placed in 
situ with compressive strengths of 285 lb. 
and 427 lb. per square inch. The results 
were as follows for concretes with various 
aggregates (in lb. of cement per cubic yard 
of concrete). For a strength of 285 Ib. 
per square inch, using cement with a com- 
pressive strength of 3200 lb. per square 
inch at 28 days: Gravel and broken 
brick, 168; broken limestone and blast- 
furnace slag, 135; clinker, 252. Fora 
strength of 285 lb. per square inch, using 
cement with a compressive strength of 
4620 lb. per square inch at 28 days: 
Gravel and broken brick, 135; blast- 
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furnace slag, 101; broken brick, 
pumice, 295; clinker, 252. For a 
strength of 427 lb. per square inch, using 
cement with a strength of 3200 lb. per 
square inch at 28 days: Gravel and 
broken brick aggregate, 211; limestone 
and blastfurnace slag, 168. For a 
strength of 427 lb. per square inch using 
cement with a crushing strength of 
4620 lb. per square inch at 28 days: 
Gravel, broken limestone, and blast- 
furnace slag, 168; broken brick, 211; 
pumice, 336; clinker, 295. The size of 
the aggregate was between } in. and } in. 
The second part of the report describes 
compressive tests of various aggregates 


168 : 


“ Spanbeton * (Entwicklung 
lungsverfahren und 
Moll Stuttgart 


Konstruktionen, Herste! 
Anwendungsgebiete 
Berliner Union. Price 4 


Tuis book (of 188 pages) in the German 
language is a collection of practical appli- 
cations of prestressed concrete. Various 
methods of prestressing are reviewed 
dating back to Lambot’s patent in France 
in 1855. A brief review of prestressing 
in most countries is given, including some 
outstanding examples. The author des- 
cribes in detail practical problems of pre- 
stressing precast floor beams, continuous 
beams, frames, shell roofs, tanks, pipes, 
spiral staircases, highways, piles, bridges, 
hydraulic structures, etc. Many useful 
details are included and refereuces are 
given to the original papers on the sub- 
ject. German patents relating to 
stressed concrete are listed 


pre- 


“ A.S.T.M. Standards on Mineral Aggregates, Con- 
crete, and Nonbituminous Highway Materials."’ 
Philadelphia : American Society tor Testing Materials. 
1952.) 
In this booklet are given 93 specifications 
for concrete or materials connected with 
concrete, and the standardised methods 
of testing. Many of these have been 
accepted by the American Standards 
Association. Amongst them are many 
dealing with methods which have not 
been standardised in this country includ- 
ing methods of measuring the air content 
of freshly mixed concrete, methods of 
comparing concretes on the basis of the 
bond strength, the use of the flow table, 
the cutting of specimens from hardened 
concrete, and specifications for air-entrain- 
ing admixtures. 


lugust, 1954 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 3d. a word: mini- 
mum, 7s. 6d. Situations Vacant, 4d.a 
word ;: minimum, 10s. Other miscella- 
neous advertisements, 4d. a word: 10s. 
minimum. Box number ts.extra. The 
engagement of persons answering these 
advertisements 1s subject to the Notifica- 
tion of Vacancies Order, 1952. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATION VACANT Designer-draughtsman required 
for London office of well-known reinforced concrete engin- 
eering contractors. Experience in reinforced concrete 
frames, floors, roof and staircase construction essential. 
Progressive post, pension scheme, alternate Saturdays. 
Write fully, stating salary required, to Box 323, ALLARDYCE 
Patmer, Lrp., 109 Kingsway, London, W.C.2. 


SITUATIONS VACANT. Ministry of Works has vacan- 
cies for assistant civil engineers for work on sites in Sou‘hern 
England. Candidates must be of British birth, have 
passed or gained recognised exemption from Sections A 
and B of the A.M.LC.E. Examination, and have had 
experience of site construction work. Although unestab- 
lished, these posts have long-term possibilities and com- 
petitions are held to fill established posts. Hostel 
accommodation is available on sites. Salary range {638 
to {988 per annum; starting pay up to {885 per annum 
according to age and experience. Application forms, quot- 
ing E 280/54/A, from M.L.N.S., Tecunicat anp ScrentiFic 
Reoister (K), 26 King Street, London, S.W.r. 


SITUATIONS VACANT. Reinforced concrete draughts- 
men with some knowledge of design required for West 
Hartlepool office. Apply by letter with full details to 
the Expanpep Merat Co., Lrp., Stranton Works, West 
Hartlepool. 


SITUATIONS VACANT. Several experienced reinforced 
concrete detailers required. Salary according to qualifica- 
tions and experience. Staff canteen. Five-days’ week. 
Apply “ Twistee. ” Retwrorcement, Lrp., Alma Street, 
Smethwick, Staffs. 


SITUATION VACANT. Research assistant. Building 
organisation requires young man with Honours Degree 
and some experience for applied research largely in the 
field of concrete and prestressed concrete both on sites and 
in factories. Preference for applicants interested in quality 
control applied to concrete, prestressed design, prefabri- 
cated techniques, new materials and processes, testing of 
materials and components, etc. Salary according to 
experience. Five-days’ week. Good pension arrange 
ments. Box 4058, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT.—Reinforced concrete detailers 
required for London office. Previous experience in similar 
capacity necessary. Attractive conditions of employment. 
Apply in writing, giving brief particulars of education, 
experience and age, and quoting L.124, to BrarrHwarte 
& Co. Encrngers, Lrp., 14-16 Regent Street, London, 
S.W.1. 


SITUATION VACANT. Manager required immediately 
for precast concrete manufacturers in South-West. Sound 
knowledge of good quality concrete and administrative 
experience essential. Qualification and some knowledge of 
prestressed concrete desirable. Good prospects. Reply, 
stating experience, qualifications, age, and salary required. 
Box 4059, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Engineer, with degree or equiva- 
lent in engineering, required by the British Cast Concrete 
Federation to assist in development work connected with 
concrete vibrators, etc., at research laboratories of the 
Cement and Concrete Association, Wexham Springs, near 
Slough. Applicants should preferably be under 26 years 
of age, but, if older, should have had experience in allied 
fields. Applications, giving full details, including quali- 
ficat_ons, age, experience, and ability, also commencing 
salary expected, should be addressed in writing to Secre- 
Tary, B.C.C.F., 105, Uxsripce Roap, Lonpon, W.5. 





Qualified structural engineer required for executive 
position in large London building company First 
class experience of multi-story housing work in rein 
forced concrete essential A permanent position wort! 
up to {1,100/{1,200 per annum. Write, stating full 
particulars of education, professional training, and 
experience, to Box ACg1561, Samson CLARKS, 57/61, 
Mortimer Street, London, W.1 


SITUATION VACANT Reinforced concrete designe: 
draughtsman required by Ashmore, Benson, Pease & ( 
Stockton-on-Tees. Applicants should be fully experienced 
in designing and detailing reinforced concrete structures, 
foundations and other civil work. Apply, stating age 
experience, etc., quoting reference D, to Starr PERSONNE! 
Orricer. 


SITUATION VACANT Reinforced concrete detailer 
draughtsman required by consulting engineer, Haslemere 
Surrey. Salary {500 to {700 per annum, according to 
ability and experience. Office five minutes from station 
Furnished flat available if required. Apply, giving ful 
details, to Box 4061, CONCRETE AND CONSTRUCTIONAI 
ENGINEERING, 14 Dartmouth Street, London, S.W.1 


SITUATIONS VACANT. Consulting structural engineers 
require assistants with at least two years’ office experience 
in designing and/or detailing steel and reinforced concrete 
frameworks and foundations following Graduateship and 
National Service. Good pay and prospects with much 
varied and interesting work. Apply Anprews, Kent & 
Stone, 60 Wardour Street, London, W.1. Gerrard 9341 


SITUATION VACANT Concrete products Assistant 
general foreman required by Stent Precast Concrete, Ltd., 
at their Dagenham Dock Works. Pension scheme in 
operation. Knowledge of prestressed concrete an advan 
tage. Please state age, salary required, and all details, to 
Stent Precast Concrete, Ltp., 1 Victoria Street, London, 
S.W.1 


SITUATION VACANT Reinforced concrete designer 
required in civil engineering department of The Coppee Co 
(Great Britain), Ltd., for colliery structures (buildings, 
bunkers, tanks, etc.). Duties include quantities. Staff 
pension scheme in operation. Write, stating age, qualifica 
tions, experience, and salary required, etc., to Tue Corpse 
Co. (Great Brrrain), Ltp., 140 Piccadilly, London, W.1 


SITUATIONS VACANT. Reinforced concrete detailers 
required in civil engineering department of The Coppee Co 
(Great Britain), Ltd. Knowledge of quantities favourably 
considered. Staff pension scheme in operation. Write, 
stating age, qualifications, experience, and salary required, 
etc., to THe Copper Co. (Great Brrrary), Lrv., 140, 
Piccadilly, London, W.r. 


SITUATIONS VACANT. Clarke, Nicholls & Marcel, 
consulting engineers, require in their London office, for 
reinforced concrete work, designers and draughtsmen 
detailers. Permanent positions. Good prospects. Apply 
in writing to 21 Westnourne Grove, Lonpon, W.2, 


SITUATIONS VACANT. Structural engineers and detail! 
draughtsmen required by consulting engineers for some 
unusually important and interesting projects. These 
appointments may be permanent and will be well paid with 
expenses and allowances, including two weeks’ paid holiday 
this year. Reply, stating qualifications and experience in 
reinforced concrete and steel structures, to Box 4063, Con- 
CRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth 
Street, London, S.W.r. 


SITUATION VACANT. Consulting engineers, Westmin 
ster, require senior designer for part-time work, with 
considerable experience of prestressed concrete bridges 
Write in confidence, stating age, qualifications and details 
of experience. Box 4064, CONCRETE AND CONSTRUCTIONAI 
ENGINEERING, 14 Dartmouth Street, London, S.W.1 


SITUATION VACANT. Qualified civil or structural 
assistant engineer required for ——— climate in British 
East Africa. Minimum age 28. Three year’s tour under 
contract. Post in London offered for three to four months 
prior to tour. Salary commensurate with qualifications 
and experience. Terms of contract to be mutually agreed 
Full particulars to Box 4065, Concrete anp ConstRuc 

TIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.x. 

(Continued on page iii) 
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MISCELLANEOUS ADVERTISEMENTS. 
(Continued from page li) 

SITUATIONS VACANT. Arr Ministry Works Depart 
MENT requires in London structural engineer designer 
draughtsmen experienced in reinforced concrete or struc 
tural steelwork. Applicants should have sound technical 
training and several years of varied experience in design 
and detailing of (a) reinforced concrete construction for all 
types of buildings, or (b) steel-framed sheds, warehouses, 
and kindred types of buildings. Salaries up to {780 p.a 
starting pay dependent upon age, qualifications and experi 
ence. Extra duty allowance or overtime payable. Reason 
able prospects of promotion. Posts temporary and non 
pensionable but have long-term possibilities. Competitions 
held periodically to fill established vacancies. Applications 
from natural-born British subjects only, quoting A/E and 
stating age, qualifications and previous appointments, giv 
ing dates and stating type of work done, to Arr MINISTRY, 
S.2th)/NA, Cornwall House; Stamford Street, London, 
S.E.1. 


SITUATIONS VACANT. Experienced reinfoiced con 

rete engineer-designers required. Particulars of training 
and experience, and salary required, to F.C. Construction 
Co., Lrp., City Road, Derby. 


SITUATIONS VACANT. Tue British Reinrorcep 
Concrete EnGineerinc Co., Lrp., have vacancies for 
reinforced concrete designers and detailers, with experience, 
in their Stafford, London, Liverpool, Bristol, Newcastle 
n-Tyne and Glasgow offices. Staff pension scheme and 
five-days’ week. 


PROFESSIONAL SERVICES. 
PROFESSIONAL SERVICES. Highly-qualified str 
tural engineer, experienced in reinforced concrete structures, 
including shell structures, offers services of staff of struc 
tural designers and draughtsmen. Personnel detached to 
employer's office or site if required. Apply Box 4060, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, S.W.1. 





REINFORCEMENT Service offered to Authorities 
Architects, Contractors. Our Department of DESIGN 
for Detailed Working Drawings, AND Bending Lists 
We can also SUPPLY Mild Steel Bars, High-tensile 
Fabrics. COld Bending and Fixing—Swift ard a 

curate work to any Specification. Quotations sub 
mitted without obligation. Keen prices throughout.— 
Remrorcement Desion & Suprpty Co., 120 Cheviot 
Road, W. Norwood, London, S.E.27. GIP 1356. 











WANTED. 


WANTED. Urgently required, several copies of “ Chem 
istry of Cement and Concrete,” by Lea & Desch. Good 
price paid. Offers to Box 4062. ConcrEeTE AND Constru« 
TIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1 

FOR SALE. 
FOR SALI Steel fencing stakes. Chain link, wire net 
ting, et List on request. E. Sternens & Son, Lrp., 
Bath Street, London, E.C.1 


FOR HIRE. 
FOR HIRE Lattice steel erection masts (light and heavy), 
30 ft. to 150 ft. high, for immediate hire. Briiman’s, 
Terminal House, London, S.W.1. Telephone : Sloane 5259 





“CONCRETE SERIES” 


BOOKS ON CONCRETE 


For a complete catalogue giving pr‘ces 
sterling and dollars, send a postcard ~ 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St. London, S.W.! 

















SIEVE 


ANALYSIS 


We specialise in the supply of single sieves and nests of sieves to B.S.4/0 
for hand or machine sieving of concrete aggregates, test sieve vibrators, 
and cement testing gauze which will meet all the requirements of the 
Contractor and Builder for proportioning aggregates and testing cement. 
Send for full details, 


ENDECOTTS (FILTERS) LTD. 


251 KINGSTON ROAD 


Telephone : LiBerty 8/2/-2. 


LONDON, S.W.19 
Telegrams : Endfilt, Wimble, London 
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DELIVERING AND STORING 


LOOSE CEMENT. 


Delivering and Storing Loose Cement. 


Tue vehicle for delivering loose cement 
seen on the left of Fig. 1 comprises two 
spherical containers with a total capacity 
of 7 tons mounted on a lorry. The con- 
tainers are of aluminium alloy and are 
designed for an internal pressure of 40 Ib. 
per square inch. Each container is filled 
through a manhole at the top and is dis- 


charged by compressed air through a hose 
connected to a valve at the bottom. A 
compressor is carried on the lorry, and it 
is stated that cement may be pumped to 
a height of over 40 ft. The unladen 
weight of the vehicle and container is 
3 tons. 


The silo (also seen in Fig. 1) for storing 


Fig. 1.—Vehicle and Container. 


Fig. 2.—Discharge from Silo. 


August, 1954. 


cement has a capacity of 10 tons. It is 
16 ft. 4 in. high, has a greatest width of 
6 ft. 5 in., and is constructed of resin- 
bonded laminated wood. At the rear of 
the silo and extending the full height are 
two longitudinal members with footholds 
between them to allow access to the man 


hole and filter at the top. The two longi- 


tudinal members form a support for the 


silo when it is being transported in a 
horizontal position, and they can also be 
used as skids on which the silo can be 
moved. The hose supplying cement is 
connected to a valve at the rear of the 
vehicle, and the cement passes through 
a filter at the top of the silo 

The silo has semi-automatic equipment 
(Fig. 2) for weighing up to 200 Ib. of 
cement and delivering it to the mixer. 
As the cement hopper is pushed under the 
discharge gate at the bottom of the silo 
it automatically operates the discharge 
valve. The cement flows by gravity into 
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the hopper. The amount of cement dis- 
charged is determined by a weight sliding 
on an arm. The filled hopper is pulled 
along the track extending from the silo 
and is discharged, as shown in Fig. 1, by 
tilting the hopper over the skip of the 
mixer. The forward movement of the 
hopper closes the valve and stops the 
supply of cement from the silo. When 
the silo is moved the track and hopper 
are raised and locked to the side of the 
silo. The weight of the silo and weighing 
device is about 11} cwt. 

The cement vehicle and silo, known as 
the Portasilo, are supplied by the Porta- 
silo Co., of York. 
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Trent Gravels 


10,000 tons per week 
Washed & Crushed |} in. to 3 in. 


We are the leading suppliers of high-class concrete 

regates in the area shown above. Prompt 

deliveries guaranteed and keen competitive prices 
quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone : Beeston 54255. 


CONCRETE 


Heating Coils in Concrete Floors. 


Tue hot-water heating system installed in 
the floors of a block of residential flats 14 
stories high at Chicago, U.S.A., isdescribed 
in a recent Bulletin published by the 
American Heating, Piping and Air-con- 
diticning Contractors’ Association. The 
system is designed to produce a comfort- 
able temperature inside the building 
when the outdoor temperature is — 10 
deg. Fahr. The coils are of copper tube 
of j-in. outside diameter, and are placed 
? in. from the bottom of reinforced con- 
crete floor slabs 7 in. thick. Water is 
supplied from a tank on the roof at a 
temperature of 175 deg. Fahr. and re- 
turned at 145 deg. Fahr.; the average 
temperature in the coils is 160 deg. Fahr. 
About two-thirds of the heat is directed 
downwards through the ceiling and the 
remainder upwards through the floor 
above. It is claimed that this method is 
cheaper than other means of heating such 
buildings. 


Advanced Education in Reinforced 
Concrete in France. 


Ir is reported in a recent Bulletin of the 
Société des Ingeniéurs Civils de France 
that a new ccllege, the Institut Supérieure 
du Béton Armé, has been opened in 
Marseille. Courses of post-graduate stan- 
dard will be, held in the theory and prac- 
tice of reinforced concrete. These courses 
will last one academic year and attend- 
ance wiil be restricted to graduates in 
engineering. 











STEELCONCRETE DESIGN 
& CONSTRUCTION CO. 


Incorporated Structural Engineers 


We invite enquiries for the Design and 
Supply of all types of Reinforcement for 
Concrete Structures. Specialising in 
Foundation Work, Retaining Walls, 
Structural Reparations, Prestressed and 
ordinary Reinforced Structures. 


81 THURLESTONE ROAD, LONDON, S.E.27 
Telephone : Gipsy Hill 2451 
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This is an entirely new type of reinforce- 


ment for concrete. It is called a Tentor Bar. 
As Isteg Steel Products Ltd. our name 
has long been associated with quality cold 
worked reinforcement bars. But the 
Tentor Bar is such a dig step forward in 


* You can read all about this new product 
in our informative Tentor Bar Handbook. 
May we send you a copy? 


THE TENTOR BAR COMPANY LIMITED 
43 Upper Grosvenor Street, London, W.1 
Telephone: Grosvenor 8101 


Tentor is manufactured by Guest Keen & Nettlefolds 
<South Wales) Ltd., Cardiff. McCall & Co., (Sheffield) 
Ltd., Templeborough, Sheffield. The United Steel Com- 
panies Ltd., Sheffield. The Tentor Bar Company Limited. 
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concrete reinforcement that 

we have decided to manuiacture it 
exclusively. And, because we believe in 
associating the title of the company with 
wie trade name of the product, we have 
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BEC 


DESIGN OFFICES 


specialising in Reinforced Concrete work are 
strategically placed throughout the whole of 
the British Isles 











STAFFORD 
Head Office 
Tel : 444 


= 53 Grosvenor Street, W.1 
Tel: Grosvenor 8371 


BRISTOL 
10 Orchard St., 1 
Tel : 24455 


GLASGOW 
25 Newton Place 
Charing Cross, C.3 
Tel: Douglas 5906 


NEWCASTLE 
107 New Bridge St., 2 
Tel : 28136 


LIVERPOOL 1 , 

Hepworth Che mbers al |) * ae DUBLIN 
Church Street , 4 $2 Fitzwilliam Sq. 
Tel: Royal 5375 Ores 


Specialists in 
Reinforced Concrete 
Design 
and Suppliers of 
Reinforcement 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 
London, Birminghain, Bristol, Leeds, Leicester,Liverpool, Manchester, Ne le, Cardiff, Glasgow, Dublin, Belfast 
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